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TO 

THE RIGHT HONOURABLE 

THE LORD HARRIS, 

&c. &c. &c. 

My Lord* 

We beg leave respectfully to dedicate to your Lordship 
the following pages, the offspring of your own liberality. 
These Essays can be considered merely as a stepping stone 
to a further investigation of the interesting subject of the 
cultivation of the Cane, and the manufacture of its juice 
into Sugar — a subject which hitherto has been left too 
much to a blind practice, unguided by the light of science. 
That your Lordship may long preside over the destinies 
of this Colony, to be instrumental in shedding this light, is 
the earnest hope of 

Your Lordship's 
Most obedient and humble servants, 

THE AUTHORS. 

Trinidad, 1st March, 1848. 
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To Trinidad, an Agricultural Colony reljing for lis 
prosperity and wealth principally upon the cultivation of 
the Sugar Cane, no subject can be of more vital impor- 
tance than a thorough investigation of the modes in which 
that cultivation has hi^erto been pursued. Such an investi- 
gation, accompanied by a comparison with the methods 
adopted in other Sugar- growing Countries, could not but 
lead to the detection of local errors, the dissipation of preju- 
dice, and the discovery of many available improvements 
which had previously escaped notice, or had failed to 
secure due attention. Notwithstanding these self-evident 
truths, and the overwhelming difficulties with which- the 
Trinidad Planters, like those of the neighbouring Colonies, 
have for so many years had to contend, it remained for 
the noble Lord, to whom these Essays are dedicated, 
(arriving probably at the same conviction after a very 
short <s,residence here,) single-handed and at his own cost, 
to reduce to action the idea that Essays upon this subject 
written by persons of local experience would be of public 
advantage. 



vl 
Within a few months of his Lordship's arrival here 
as Governor of the Island, Lord Harris, amongst other 
prizes, placed £100 sterling at the disposal of the Trinidad 
Agricultural Society, as " A premium for the best Essay 
" upon the cultivation of the Sugar Cane in Trinidad ; 
" its merits and defects as compared with its progress in 
'' other Cane- growing Countries, and also with the actual 
" state of agricultural science, with remarks on the pro- 
•' cesses at present in use in the manufacture of Sugar and 
" the improvements in contemplation." 

Contrary to general expectation, but to the great credit 
of his Lordship's judgment, no less than eight Essays, all 
written by inhabitants of the Colony, were forwarded in com- 
petition for the premium. 

It having been communicated tp his Lordship that the 
competitors preferred leaving the decision to his Lordship's 
sole judgment, Lord Harris took upon himself not only 
the cost of rewarding, but the laborious task of examin- 
ing into and deciding upon the merits of the several 
Essays put forward. 

To the perfect correctness of his Lordship's award, all 
who have hitherto had the opportunity of seeing the 
Essays (including the rivals who were nearest to the winner 
of the prize) have most cordially assented, as will, most 
probably, the public at large. 

Encouraged by the generous example of Her Majesty's 
Representative, and with a laudable desire to support His 
Excellency in the course he had adopted for improving 
the cultivation and manufacture of the staple of the 
Colony, the Couucil of Government of the Island voted a 
sum of money for the purpose of having the Prize Essay 
and the other two Essays particularly noticed in his 
Lordship's announcement of his decision, printed. To 
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this vote, most undoubtedly the public will be Indebted 
for any adrantage that may be derived from the publi- 
cation of the Essays, and the several authors cannot but 
express their gratification, at the flattering compliment thus 
paid to their respective efforts. 

His Lordship's award of the premium having been 
announced in the following letter, it is considered due to 
to his Lordship to append it to this publication : — 

" Government House, July 15, 1847. 

"Sir, — I have it in command to inform you that 
<« the prize of One Hundred Pounds offered by the Gover- 
t( nor for an Essay « on the cultivation of the Sugar Cane 
" in Trinidad, its merits and defects as compared with its 
44 progress in the Cane-growing Countries, and also with 
44 the actual state of agricultural science, with remarks on 
4 ' the processes at present in use in the manufacture of 
" Sugar, and the improvemeuts in contemplation/ is ac- 
" corded to the Essay with the motto beginning ' Depresso 
" incipiatjam turn mihi taurus aratro ingemere,' &c, the 
* r author of which is Dr. DeVerteuil. 

The Essay with ' Palmam qui meruit ferat for motto, 
contains more valuable remarks of a practical nature 
u than any of the others, but the scope of the subject given 
4( has not been sufficiently attained by it. 

" The research, acumen, and industry displayed in the 
" Essay with 4 Ignarosque vim mecum miser atus agresles,' 
" entitles it to great praise. 

44 1 herewith enclose a note for Dr. DeVerteuil, contain- 
41 ing,a cheque for the amount of the prize. 

" It has afforded infinite satisfaction to the Governor, 
" whilst perusing the competing documents, to fiud that so 
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" much ability, research, and knowledge upon the subject 
" has been displayed. The Essays will remain here until 
'' you make arrangements for the disposal of them. 

" I am, Sir, 
" Your very obedient humble servant, 

" Arthur -White, 

" Colonial Secretary. 

* C F. J. Swift, Esq., 
" Secretary to the Agricultural Society, 4*c fyc." 
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ESSAY 

UPON THE CULTIVATION OF THE SUGARCANE IN 
TRINIDAD ; ITS MERITS AND DEFECTS AS COMPARED 
WITH ITS PROGRESS IN OTHER SUGAR-GROWING 
COUNTRIES, AND ALSO, WITH THE ACTUAL STATE 
OF AGRICULTURAL SCIENCE, WITH REMARKS ON 
THE PROCESSES AT PRESENT IN USE IN THE MA- 
NUFACTURE OF SUGAR, AND THE IMPROVEMENTS 
IN CONTEMPLATION. 



INTRODUCTION. 

Trinidad able to cope with slave countries— Position during slavery- 
Present position— Superior methods necessary— A meliorations- 
Adopt ion of the plough— Want of ploughmen— Agriculture both a 
science and an art. * * 

When we duly reflect on the difficulties in which the 
West India Islands are at present involved, and more par* 
ticularly when we behold the low state .of Agriculture in 
Trinidad, it must be confessed that Lord Harris is especial- 
ly entitled to the gratitude of the Planters, 'for bringing 
under the close examination and attentive consideration of 
those interested in the raising of our staple produce, this 
most important subject, viz., the Cultivation of the Sugar 
Cane and the Manufacture of Sugar. 

As a sugar-growing country, Trinidad is certainly one of 
the most important appendages to the British Crown. 
From its proverbial fertility and the large extent of virgin 
lands which might be offered to enterprising industry, we 
may entertain a strong hope that it will be able to maintain 
a successful struggle with Brazil and the Spanish Islands* 
But. in order to succeed, it becomes necessary that culti- 
vation, in general, should be materially improved, and 
superior manufacturing processes speedily adopted. 

During the period of slavery, manual labour cost little ; 
our lands afforded, almost without culture, considerable 



returns : and a waste of time, together with a neglect of 
the precious resources which a virgin soil so prodigally 
bestowed, might possibly have then been tolerated. But 
an entire ehange has since taken place : manual labour is 
highly expensive, and moreover precarious ; a certain 
capital is required to liquidate the weekly accounts of field- 
labourers and other workmen ; lastly as a climax, the 
protective duties have been withdrawn, and, consequently, 
the great aim of the Planter must now be a reduction of 
manual labour ; all his efforts should tend to introduce the 
strictest economy in every department under his controul. 
Then, and not till then, may he hope to obtain favourable 
results* though still far from equivalent to those yielded by 
our properties (some twenty years ago) with little or no 
exertion. From the last measures adopted by the Home 
Government, our properties are in jeopardy, and it behoves 
us to make every possible effort towards a knowledge and 
adoption of the proceedings which have been successfully 
followed throughout Europe, for obtaining at less cost 
equal results. No doubt we have much to learn, and still 
more to effect : we are still far from that perfection to 
which we ought to aspire, and which, I hope, we shall yet 
attain. Certainly* a few planters less indifferent or more 
energetic than others, have adopted superior methods ; but 
we have reason to say that the cultivation of the sugar 
cane is generally conducted on the old routine principle ; 
and that, on the greater number of estates, the plough is 
only spoken of as a possible improvement, whilst the har- 
row is an unknown implement. 

It would be idle to investigate the causes which have 
retarded the advancement of Trinidad, and caused her to 
remain stationary, whilst the other Antilles have been 
endeavouring to avail themselves of the discoveries of 
modern science ; but the important step is to seek a 
remedy, or at least relief, by amelioration. Let the plough 
be introduced in each Quarter of the Island, and the ad- 
vantages to be derived from so superior an implement will 
shortly conquer the prejudices of the Planters and their 
reluctance to its adoption. I readily concede that there is 
a scarcity of ploughmen in the Colony ; most of those now 
employed are strangers, and many very imperfectly skilled 
in their. business: thus, though the planters cannot, in all 
cases, be taxed with neglect, they are at least chargeable 
with indifference and want of energy. Agricultural itn- 
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pigments can be imported by the merchants, who will 
readily supply our wants in that respect ; but we also 
Tequire good ploughmen, whom to obtain, the personal 
exertions of the planters themselves must be brought into 
operation : experienced labourers of this class would easily 
find steady employment and good wages. Again, let all 
interested in the success of the Colonies be convinced that 
Agriculture is a science which, like all others, can only be 
acquired by study, as it is also an art which may be daily 
improved, and with God's aid, Trinidad will again behold 
her golden age. 



CHAP, h 
On the scientific principles of Agriculture. 

Otneral plan of the Essay— Object of Agriculture — Soils are dissimilar 
•—Components of Soils— Division of Soils— Cause of superior fertility 
in Virgin Lands —Various influences on Soils— Soils roust be 
permeable— Heat necessary to Vegetation — Summary of the 
qualities necessary in Soils— Fertility merely a relative quality— 
A knowledge of the nature of Soils necessary — Elements of 
Plants— Agents and elements of Vegetation— Nutrition of Plants- 
Alkaline Salts necessary to the complete growth of Plants — 
Ploughing* and other mechanical operations facilitate new combi- 
nations—Preference in Plants for particular Salts— Superior Lands 
—Salts most be restored to the Soil— An early supply of aliment 
favourable to the future growth of Plants* 

From the wording of the proposals for the Prize Essay, 
I conceive that I am bound to speak of the cultivation of 
the sugar-cane mainly, and to offer a few remarks only 
on the manufacture of sugar. As I certainly concur in the 
persuasion that much yet remains to be effected in. order 
to bring the cultivation of the sugar-cane nearer to agri- 
cultural science in its actual state, I shall dwell but for a 
few pages on the manner in which it is conducted in 
Trinidad, and thus leave more space for discussing the 
best methods for future adoption. But, at the same time, 
as a knowledge of the nature of soils and the nutrition of 
plants is, in my opinion, necessary to a full comprehen- 
sion of the subject, I propose, in the first place, to offer 
some general remarks which, though they, may appear 
rather scientific, are yet, from their nature, highly essential. 
The object of Agriculture is to ascertain the different 
natures of soils and the manner in which they severalty 
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act on vegetation ; as also to explain the various methods- 
which may influence their fertility. 

If we bring ourselves to examine any country whatever, 
say the Island of Trinidad for instance, what do we ob~ 
serve ? Here, a vigorous, luxuriant vegetation and cer- 
tain plants, such as the wild or hog-plum, the cedar and 
wild fig- tree, which only thrive on similar soils, as those 
of Manzanilla^Mayaro, Moruga, Cedros, the Napaiimas, 
&c. ; there, a scanty and discoloured vegetation of fen* 
or brachen, cocorite, &c, such as is found on 'the exten- 
sive plain between Aripo and Cuare, an unproductive soil 
entirely covered with wild pine-apple shrubs, and nourish- 
ing but a few stunted dwarf trees : here again, a vast 
extent of cane cultivation, the produce of which is abun- 
dant, as in the Naparimas, Cedros, Mayartf, and 
Tacarigua : there, on the other hand, as at Guapo, pro- 
perties in an abandoned state, which, for several years 
after being cleared, yielded enormous returns of sugar, but 
which afford at present extremely reduced crops. By 
these examples we may perceive, that the soils which 
nourish the towering forests* of Manzanilla and Mount 
Calabash, together with those producing the canes of the 
Naparimas, are of a widely different nature from those 
forming the plain of Cuare and the quarter of Guapo. In 
fact, soils are not every where the same ; and apart from 
the considerations of climate, situation and position, there 
are distinctions in the matter of which they are composed, 
which materially influence their power, not only on vege- 
tation in general, but also with regard to certain plants in 
particular. 

Even on a cursory view, we perceive that (he colour 
and consistence of soils are singularly varied : if, on a 
closer examination, we borrow the aid of chemical analy- 
sis, we find that earth is a substance of a highly compound 
nature, the principal elements of which are, " Alumine" 
or pure clay ; " Lime" together with its compounds ; 
" Silex" or pure sand, as also somo magnesian and ferru- 
ginous particles together with alkaline salts. Besides 
the elements above enumerated, we ought also to mention 
" Humus'* or vegetable mould, which is matter of a dark 
colour, entirely formed from organic decompositions, and 
which adds considerably to the quality of soils : it is, 
however, merely a contingent which, unless renewed, Mill 



finally disappear, by being altogether decomposed, to be 
eventually absorbed in the nourishment of plants. 

Soils are distinguished by the predominance of one or , 
other of these principarelemeuts, and may be divided into 
the three following classes, under which all varieties may 
be comprehended. They are called •' argillaceous" 
t% calcareous" and " siliceous" soils, according to the 
preponderance of clay, lime or sand in their composition. 
Each of the elementary substances forming the compo- 
nents of soils, taken alone, is unsuitable to vegetation : 
they must be appositely mixed in a double or treble com- 
bination, and in certain proportions, in order to a vigorous 
growth. Silex or limestone may not be essential ; buc 
clay is indispensable in the composition. It is also neces- 
sary that these substances should be in a certain state of 
looseness or division. Nevertheless, by too great a pul- 
verisation, or by being in masses too compact, their fertility 
is lost. The preceding earths are generally combined in 
different proportions to form the best arable lands, and 
are denominated loamy soils or loams, which are also dis- 
tinguished by the appellation of clayey, chalky, or sandy* 
according to their predominant ingredient. 

These simple ideas sufficiently explain the reason that 
all soils are not equally fertile, and further show (even 
when the components are, in other respects, equal) that, 
in lands newly cleared, the cultivation is more vigorous 
and productive : this arises from the fact, that humus and 
alkaline salts are there found in greater abundance. 

But without being altogether unproductive, a soil may 
not be absolutely fertile. We must therefore take into 
consideration (apart from the circumstances of composi- 
tion) certain other contingencies, sueh as climate, position, 
&c. A dry climate renders the predominance of clay less 
deteriorating, but, on the contrary, adds to the defects of 
" silex" and "limestone" ; a moist climate, however, causes 
effects directly the reverse. A circumstance also which 
has a considerable influence on the fertility of soils, is the 
difference of situation as regards declivities or plains, and 
their position on strata of different natures. Thus, it will 
easily be conceived that an arid soil will become still more 
so, if situated on the slope of a hill, and argillaceous land 
may be very unproductive if sitnated in the depth of a 
valley, or in any other locality not affording the correc- 
tive of drainage. If, on the contrary, a light soil be laid 



6 

on a bed of clay, it will lose some of its defects, and vice- 
versa of an argillaceous soil resting on a basis of gravel. 

But these conditions 7 are not yet sufficient : the land 
must be pervious to moisture, penetrable by roots and 
atmospheric air, the ptesence of which is indispensable to* 
the decomposition of alimentary matter. Again, the soil 
must also be broken or loosened in a greater or less de- 
gree, according to the nature of the plant grown ; for 
delicate plants with succulent roots require the soil to be 
rendered extremely loose and yielding. 

It is also necessary that the degree of heat essential to* 
vegetation should be regularly absorbed. Now, the com- 
position, situation, and colour of soils greatly influence 
their tendency to this absorption of heat. 

On the whole, a soil to be naturally fertile, most neither 
consist of one principal element alone ("a/umtne," "lime" 
or " silex,") nor of elements in too divided, or, on the 
contrary, in too adhesive a state : it should be penetrable* 
by roots and air, capable of absorbing heat and moisture, 
with a colour more or less darh (as the latter quality is* 
known to favour the absorption of heat.) Thus it will 
have been already perceived that the greatest fertility is* 
not always deducible from the same composition, since a 
due regard must also be had to the effects of climate r 
situation and position. 

Fertility is a relative quality of soHs, and this becomes 
ftill more evident, when we take into consideration its 
relation to the different species of plants. The soil most 
suitable for the culture of the cane may possibly not be 
the best adapted to the growth of tobacco, coffee, or cocoa 
and vice-versd. 

These principles I have laid down in order that my 
arguments may be well understood, and the changes I 
intend to propose rendered acceptable ; for agricultural 
science must furnish us with the means of amending the 
defects, or increasing the capabilities of any given soil— in 
other words, of effecting its melioration. A knowledge 
of these means principally constitutes the agriculturist, and 
this can never be obtained, but from an attentive study of 
the nature of soils. 

Custom, it is true, attributes many improvements in 
agriculture to mechanical operations — an error of which 
every person must be sensible when he understands the 
manner in which vegetation is produced, at also the course 



pursued, in order to furnish the aliment necessary to each 
plant. Consequently, I beg, before proceeding further, to 
offer, in addition to the above, a few remarks on the ele- 
mentary parts of plants, and on vegetation in general. 

The principal elements in the formation of plants are 
carbon, oxygen and hydrogen, (the two latter in just 
proportions for affording water) ; and a small quantity of 
azote together with some alkaline salts, complete the 
composition. Let us decompose any plant whatever, as 
the cane, arrow-root, indigo ; or its inherent principles, 
such as sugar, starch, colouring- dye, &c, the above 
mentioned elements will be found as the result. 

When by patient investigation we have comprehended 
the operations of Nature, they are found to be admirably 
simple. Plants grow and live, and the elements as well as 
the agents of their nutrition are contained in the atmo- 
sphere: the agents of vegetation are electricity, caloric, 
and light ; its elements are oxygen, hydrogen, carbon, 
and azote. Oxygen is a gas which bears a part in the 
composition of air, as well as of a multitude of other sub- 
stances, such as acids for instance. Hydrogen is a gas 
also, principally to be found in water, which latter is a 
combination of oxygen and hydrogen. Oxygen, as we 
have stated, enters into the composition of air, which is a 
mixture of azote aod oxygen ; combined with hydrogen, 
azote forms ammonia : carbouic-acid is a combination of 
oxygen and carbon. Lastly, carbon is one of the most 
widely diffused substances in nature, and may be said to 
form the basis of plants, as does azote that of animal 
substances. 

All plants require light, heat, moisture, air, and likewise 
.some permanent support in order to favour their growth. 
.All plants are nourished by carbonic-acid, water, and am- 
monia, which they absorb throughout their whole surface, 
but principally by means of their leaves and roots : they 
are therefore supplied partly from the soil, and partly from 
the atmosphere. Roots imbibe the food only when it is 
in a soluble state : hence the necessity of rain or irrigation 
when the soil is dry ; for water is indispensable to vegeta- 
tion, inasmuch as it conveys the alimentary substances 
throughout the circulating organs. Plants also draw from 
the soil both mineral and organic substances. 

They are supplied by the atmosphere with carbonic-acid 
(of which, to use the words of Liebig, the former is a vast . 
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and inexhaustible reservoir), and also by decomposed 
vegetable substances. Being thus furnished by the atmo- 
sphere with part of their food, it becomes requisite that air 
should circulate freely around each plant. Light being also 
necessary as an agent for the combination of carbon in 
plants, it follows that they must receive the action of heat 
from the sun, lest they should become enfeebled. As an 
obvious deduction from these principles we may observe, 
that each respective species of plants demands a distinct 
and appropriate distance, in order to a free and healthy 
growth. 

The soil itself, dew, rain and vapours afford to plants 
their full and necessary supplies of water. 

Ammonia, otherwise the azotized principle, is received 
from the atmosphere, and also from organic substances in 
a state of decomposition ; such as the solid and liquid 
excrements of animals, together with their remains. No 
plant can thrive, even in the richest soil, without the assis- 
tance . of azote, or some other substance of which it is a 
component. The carbonic-acid is decomposed, and the 
carbon assimilated to the qualities of the plant, if the soil 
present all other requisites. Iu the leaves it undergoes a 
change and assumes a new state, in which it becomes solu- 
ble aud ready to pervade the other parts, where it may be 
found in the shape of sugar, starch, &c, according to the 
properties of the new principle to which it has given birth. 

Water is partly absorbed and partly decomposed : when 
in the latter state, it yields its hydrogen in order to the 
formation of certain substances, such as oil, wax, &c. 

Undoubtedly, part of the oxygen from decomposed 
carbonic acid and water remains in the plant, under some 
new combination, for the formation of vegetable acids. 

Ammonia is also decomposed and yields its azote to 
plants, for the creation of certain compounds, such as 
vegetable albumen, gluten &c. 

Besides the general requisitions of light, moisture, &c, 
necessary to the growth of all plants, there also exist others 
which exercise a peculiar influence upon certain classes, 
and which must be sought in the soil itself, or in the fer- 
tilizing composts : thus it is absolutely necessary that 
either the former or latter should contain a sufficient 
quantity of alkaline salts. The latest experiments exhi- 
bited in works on agricultural chemistry, have established 
this fact beyond a doubt — viz., that a soil is productive 



only when it eon tains a certain proportion of alkaline saltf, 
on a basis of potash, soda, lime, or ammonia. Every plant, 
in order to arrive at maturity, requires the active presence 
of some one or other of these alkaline substances in the 
soil. They conduce to, or assist in, the formation of 
certain inherent principles ; and I may here add, perhaps 
with some propriety, that potash and soda, with their 
compounds, appear to be the alkalies most congenial to 
the nature of the sugar cane. 

Some of the mineral substances are but slightly soluble 
in water ; and they must be brought into contact, so as to 
> undergo new combinations which may be more readily 
soluble. Ploughing and other mechanical operations, by 
breaking up and loosening the soil, bring the various salts 
into contact, so as to allow of new combinations by which 
those salts may be rendered soluble : consequently the 7 
more frequently turned up and loosened, the greater the 
-quantity of soluble salts disengaged from the soil. Alluvial 
lands being periodically changed and mixed up by the 
overflow of water are, in this manner, furnished with a 
renewed supply of organic and saline substances ; there- 
fore they must of course be better adapted for vegetation. 

Each species of plant imbibing some particular salt in 
preference to any other, when this essential ingredient is 
exhausted, that species viill cease to thrive or even to grow 
in the impoverished soil. 

The best lands are those which contain in due propor- 
tion both mineral salts and organic matters. This maxim 
ought to. be kept in view, when manure is being applied 
to any field. 

The circulating organs having imbibed the alkaline salts, 
these remain therein, and are reaped with the plant ; but 
if not restored to the soil, the latter will be certainly im- 
poverished, and may ultimately become altogether barren. 
In fact, like animals, plants enjoy a constitution so much 
the stronger from having been afforded a large quantity of 
aliment during the earlier period of their growth. How- 
ever, if transplanted, into soils less rich, their constitution 
(formerly vigorous) undergoes a change and they speedily 
degenerate. 

These principles of agricultural science being appli- 
cable to the growth of any plant whatever, I shall, on 
more than one occasion, use them as explanatory and 
corroborative of certain statements to be made in the 
course of this Es?ay. 



CHAP. II. 

On the Sugar Cane. 

Sugar-cane, its origin— ThriVes best in tropical countries— Description— 
Length of stem— Roots— Flo wet ing or arrowing — A disposition to 
which, inherent in the plant— Maturity of the cane— Its yielding — 
Introduction of the Tahiti cane by Messrs. Begorrat and Legendre — 
Propagation— Lands most and least suited to cane cultivation. 

The sugar cane (saccharum officinarum, lin :) is a species 
of the gramina or grass family, and certainly the most im- 
portant plant now cultivated in the West India Islands. It 
appears to have been indigenous to Asia, but is now 'ex- 
tensively cultivated throughout America, (particularly in 
the adjacent Islands colonized by various European 
powers,) and also to a certain extent in Africa. Although 
the sugar cane may grow even under the 40th degree of 
latitude, and is really cultivated to advantage in Girgeie, 
a province of Egypt, in lat. 25° N., as also in Louisiana, 
under the 30 and 31st° of N. lat., it nevertheless thrives 
best in tropical regions, and furnishes the staple produce of 
warm climates : a temperature of from 68 to 82° far: 
appears the, best adapted to its most successful production. 
The stem is knotty, the length of each knot or joint 
varying from one to six and even eight inches, and the cir- 
cumference also from two to six inches — each joint supports 
a leaf, and at the base of each leaf there is an eye or bud. 
Encircling the joint may be perceived minute points or 
punctures, irregularly arranged in quincunxes. When a 
joint of cane is placed in a situation favourable to its 
growth, these punctures are developed into as many fibres 
or roots ; their number is almost proportionate to the cir- 
cumference of the joint, for the number increases by one 
third, when the circumference is double. I have made 
researches into this subject, and have found that the cir- 
cumferences of two joints being as one and two inches, the 
number of roots or fibres may be averaged at 58 and 94 
respectively : consequently if a large-sized joint be planted, 
there will be the greater chance of a vigorous growth ; for 
the young sprout is chiefly nourished by means of the 
roots, since it can have as yet no leaf through which car- 



II 

bomc-acid can be absorbed. These fibres are very delicate 
and tender, consequently well adapted for the absorption* 
of moisture, carbonic-acid and alkaline salts. 

The common length of a cane at full maturity, and grown 
in good land, is from 14 to 16 feet exclusive of the foliage ; 
in poor soils it may be taken as from 6 to 8 feet, but the 
ordinary length may be rated at from 10 to 12 feet. 
However, some canes have attained a maximum of 36 feet, 
which can only be accounted as examples of extraordinary 
vegetation. On the Colombia Estate, Cedros ; and the 
Williamsville Estate, Savanna Grande, two individual 
specimens have been measured, averaging 36 feet each : 
. the one from the former estate numbered as many as 122 
joints. A cane has also been cut on the banks of the 
Caroni, at the Curep Estate, measuring 22 feet ; but for 
a cane to reach these extraordinary lengths, it must neces- 
sarily be maintained in an erect position by some kind of 
support : thus we see that both canes on the Colombia and 
Williamsville Estates respectively, were found sustained by 
a wild plum-tree, which prevented the stems from touch- 
ing the earth and from being thereby deprived of the free 
circulation of air and action of light. 

The roots of the cane are not (at least in Trinidad), as 
has been repeatedly stated, from 8 to 12 inches merely in 
length : in fact, 1 have found that a cane sprout only 2 
months old, had projected roots of more than one foot in 
length, and other personal observations have led me to 
the conclusion that the common length of root in good 
canes is from at least 2 to 3 feet. The roots, it is true, 
do not penetrate to this depth in the soil, but rather ex- 
tend horizontally, immediately below or along the surface : 
they are fibrous, and about the twelfth of an inch in 
diameter. 

The sugar-cane arrows or flowers in October: the 
flowers are sterile. This change does not depend upon 
the age of the cane itself, since canes planted in July will 
not arrow before October in the following year, being 
then 16 months old ; whilst those planted in December, 
or sprouts of March or April, may flower in October 
next ; the former being then 9 and the latter only 6 months 
old. All the canes, however, (even when on the same 
stool) do not appear in bloom. The disposition to flow- 
ering seems to result from some circumstances inherent in 
the plant ; for a few stems only will arrow from the parent 
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rftock, whilst the others continue in a growing state. .The 
more vigorous and luxuriant the vegetation of a field of 
canes, the less will the tendency to flowering he shewn ; 
whereas nearly all the canes will he found to arrow if the 
soil be poor and the vegetation meagre. When a cane- 
stem has flowered, its growth is arrested and, if not speedily 
cut, it eventually decays, to the great detriment of the 
stool. This has occasioned material injury and loss in the 
old Island J and in those Colonies, some proprietors have 
found an advantage in* carefully severing from the growing 
stems such as have prematurely arrived at this stage. Ne- 
vertheless, in Trinidad, after the cane arrow has decayed,, 
some of the upper eyes or germs are developed into sprouts, 
which often attain the length of two or three feet and are 
also carted with the parent stem to the mill. These 
supernumeraries or offshoots, form the best plants. 

In the same manner, the maturity of the cane (if by this 
we mean the concentration of its juice) depends on the 
season, independent of age. The juice is richer in the 
dry than in the wet season, and richer also when the cane 
has been grown in dry land : this is easily accounted for, 
from the consideration that, during the dry season, part of 
the water circulating through the plant is evaporated by 
the heat of the sun, and also that a dry soil supplies but a 
limited degree of moisture. 

The proportionate quantify of saccharine matter which 
may be contained in the cane varies, according to 
Mr. de Cazeaux, from 100 to 200 in the corresponding 
months of January and April. From the best infor- 
mation I have been able to obtain, the proportion is, . 
in Trinidad, for the same corresponding months, as 100 to 
200 and even 250 ; since one gallon .of liquor yields only 
half a pound of sugar in December for instance, and as 
much as one pound and a half in April. 

There are many varieties of the sugar cane, but I be- 
lieve only three distinct species, viz., the Creole, the Java* 
nese and the Otaheitan or Tahitian cane. The Creole 
cane is very delicate and does not grow to any great height ; 
its rind is thin, and the cane itself soft and rich : the Java- 
nese or Guinea cane is easily distinguished by its violet 
colour ; it thrives best in light soils, and though watery , 
and consequently yielding but a small proportion of sugar, 
it is preferred in the distillation of rum : the Tahiti cane 
being the most vigorous, is best calculated for resisting all 
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atmospheric influences, and is cultivated to much greater 
advantage than the other species, the culture of which has 
consequently been abandoned by sugar-growers generally. 
Though the Tahiti cane is well known throughout the 
Island, yet Trinidadians are net perhaps aware that it was 
imported into this Colony from Martinico by Mr. Begorrat 
(the father of St. Hilaire Begorrat, Esq.) and also by Mr. 
Legendre (father to the late Thomas Legendre). The 
former established its cultivation on his estate iu Diego 
Martin, and the latter on the Macoys Estate, in the quarter 
of Tacarigua. 'Respecting the successful adoption of this 
species of cane, Mr. Begorrat, on the 1st October, 1800, 
wrote as follows: — "In 1792, I myself brought from 
Martinique a stool of the same (the Otaheite cane) which 
propagated to such an extent, as to serve in planting our 
valley (Diego Martin) and also a great part of the Island. 
This species has yielded from 21,000 to 22,000 lbs. per 
quarree, whilst the country-cane (Creole) planted in virgin 
land, hardly yielded 4,000 lbs."— (Exit of a letter toFather 
Trepsac *J I am happy in being afforded this opportunity 
of paying a just tribute to the memory of these worthy gen- 
tlemen, whose enterprising spirit enabled them to bequeath 
to Trinidad this superior standard of the species. 

The sugar-cane is propagated from cuttings, although, in 
some countries, it is known to seed: all parts of the stem 
can be used as plants, but the best are the tops or extremities, 
which are softer and more penetrable by moisture ; the 
joints are also nearer to each other, and the eyes, together 
with the rudimentary fibres or roots more strongly develop- 
ed. Plants from the stem or body itself will succeed only 
when rain or water is sufficiently plentiful to furnish the eyes 
or buds with the necessary supplies of moisture, till the 
young sprouts be strong enough to absorb the nourishment 

• (Original.) Tr'vniU Espagnole, ler 8bre, 1800. 

•' Je ne dois pas omettie one autre cause qui a contribue* 

encore k faciliter nos etablissements ; e'est la canne d'Otaheiti. J 'en 
apportai une touffe avec moi de la Martinique, en 1792 ; nous la roulti- 
pliaroea a un tel point, qu'elle a servi & planter toute notre vallee et une 
grande partie de Tile. Cette sorte de canne nous a donn6 21 a 22 
roil Hers de so ere par quarree, lorsque ies cannes du pays, plantees en 
terres neuves, donnaient & peine 4 mUliers. 

( ( Extr : d'une tettre de Mr. BSgorrat 
< au Revd. Pere Trepsac t Misriotuxire 
(^a la Martinique.) 
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afforded by the atmosphere and also to resist atmospheric- 
influence. (See Note A, Appendix.) 

The land3 most suitable for the successful cultivation of 
the sugar-cane, may be divided into two classes, viz. : — 
1st, Rich clayey Loams, as in the Naparimas and Cedro» 
generally ; and 2nd, Moist sandy Loams, such as form 
parts of Mayaro, Tacarigua and St. Joseph, but more 
particularly the alluvial soils of the Valsain, Aranjuez and 
other estates. Moistuie is necessary to the growth of the 
cane, but humidity is injurious. It may likewise be con- 
cluded, from local experience at least, that if canes thrive 
as well in a light as in a stiff loam, they nevertheless last 
longer in the latter than in the former lands. Coarse 
reddish and whitish clays appear to be the least adapted 
to such cultivation. 



CHAP. III. 
Cultivation of the Sugar Cane in Trinidad. 

Cane cultivation in Trinidad — Clearing of Lands— Planting— Cane- 
Fields— Weedinga — Trashing— Manure not always necessary in 
Trinidad— Method of manuring— Neglect of Pen and Stable Dung 
—Covered Pens— Want of care in preserving and preparing Pen and 
Stable Manure — Extent of Pasturage for Stoek — All animals 
imported— Crop season— Maturity of the Cane for cutting— Stand- 
overs— Cutting of Canes— Carts and Crooks— Machinery for grind- 
ing-— Rollers horizontal and vertical — Grinding, &c— Temper- 
Skimming an imperfect cleansing— Concentration and striking- 
Improvements already in adoption. 

In Trinidad the cultivation of the cane is still conducted 
on the old principle, with the exception of a few estates, 
on which the plough and harrow have been lately adopted, 
to the evident interest of the proprietor, as will shortly be 
made manifest by examples. 

Of course, the land intended for planting must be either 
new or virgin-land hitherto untouched, or a soil which ha? 
already yielded returns to previous culture. In the former 
case, the forest is first underbrushed, then the wood felled, 
and after a certain time allowed for the action of the sun, 
a clearance is made by burning : — in the latter case, where 
the land has been previously cultivated and then allowed 
to remain fallow, or when any kind of arable land is to be 
reclaimed or renewed by tillage, the brush-wood is cut 
and afterwards burned. 
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The field (in either case) thus prepared, is lined out 
into divisions of 4 feet square generally, or of 5 or 6 by 4, 
and the space for the plants picketled with small stakes * 
the cane-holes are then dug to the depth of 6 inches by 
16 or 18 inches square : two plants are commonly used 
as one is seldom sufficient ; but (in some cases) even three 
are required. Some planters choose a nearly flat, and others 
prefer an oblique position in laying the cuttings : these 
are then covered with one or two inches of earth taken 
from the surrounding surface and well loosened ; but the 
earth dug from the hole itself remains untouched, so as to 
form a sort of embankment, which is kept as a reserve for 
moulding during the several stages of weeding. When 
two plants are thought sufficient, they are generally laid at 
an interval of 6 inches, and the tops placed in the same 
direction : when three are used, two are placed similarly, 
the third in an opposite direction and lying between the 
two former. The tops or plants are thrust to a greater or 
less depth, and in a position more or less oblique, accord- 
ing to the season, or the nature of the land : in light soils 
and during the dry weather, the plants are laid deeper than 
in clayey soils, or during the wet season. Several planters, 
in adopting the use of the plough, have tried another 
method, against which I entertain strong objections, at 

least so far as Trinidad is concerned. The plan is this • 

furrows are traced at 6 or 8 feet apart, and the cuttings 
consecutively arranged, so as to form, in each furrow, 
one connected range of plants : the sprouts certainly grow 
well, but the ratoous must prove to be an entire failure. The 
ordinary plant is generally about a foot in length, the "larger 
its girth and shorter the joints the better, and as I have 
already stated, tops are preferable. 

The land thus planted, is divided into 6elds of unequal 
areas, varying from 4 to 12 or 15 acres each. The spaces 
or ranges between each field, are from. 10 to i6 feet in 
width. 

It is generally admitted that the best time for planting 
is the commencement of the wet season, viz., in the 
months of May and June ; we will therefore take it for 
granted that these months, as also those of September and 
October, are the most suitable for that very importan 
operation. Many planters prefer the two latter, because 
the labour of planting would not then interfere with the 
other occupations necessary in cultivation; whereas in the 
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months of May and June, immediately at the end of crop > 
all hands are required, as a preliminary step, to haul the 
trash : i. e., to relieve the cane-stools from the mass ef 
dry foliage and other substances which accumulate during 
•the process of cutting and carting the canes of each field 
or piece. The first weeding is given as soon as the weeds 
begin to equal the young sprouts in height, whence it is 
easily perceivable that this weeding may be performed 
sooner or later, according to the season, the nature of the 
soil, or the species of weeds which may have taken root 
in the field ; this is also the proper time for supplying all 
decayed stools, or plants which have not succeeded : a 
second weeding is generally given on the general appear- 
ance of joints in the young shoots or ratoons, and this 
commonly takes place in about three ' months from the 
trash hauling. A third weeding, when the cane is 8 months 
old, is accompanied by a clean trashing or removing of 
dry foliage from the stems, in order to quicken their 
maturity. This last step many planters take without pror 
per precautions or due calculation, feince in the operation 
many green leaves are allowed, or even ordered to be 
abstracted, to the material injury of the plant. 

The Island of Trinidad being, what may be termed a new 
country, and the soil, from its internal composition, being 
estremely fertile, might in many cases be cultivated to 
advantage without the aid of manure : but by the adoption 
of such a proceeding, the soil must sooner or later become 
barren, as is the case in Vrginia where, upon lands once 
abundantly fertile, no crops can now be produced Un- 
doubtedly, fertility could be indefinitely preserved, did 
the planter supply a naturally vigorous soil with the sub- 
stances which have been absorbed or drawn forth by un- 
remitted cultivation. At any rate, manure must be be- 
neficial in preserving the productive power of the soil, or 
in restoring its original fertility. 

When manure is judged necessary by the planter, it is 
carted to the field, and each load deposited iu the ranges, 
whence a sufficient quantity is conveyed in baskets and laid 
on the stools : this operation is generally performed after 
the second weeding. The effect of any species of proper- 
ly prepared manure on the canes, is very apparent ; for 
though its virtue is exhausted in about two years, yet a 
cane-piece which has received an adequate supply, wilt 
yield about 30 per cent, of increase, during the action of 
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the mannre. The manual labour for manuring an acre of 
land, costs about #31, and the increase-return being 
1000 lbs. of sugar, at an average price of #4, gives a nett 
profit of $9 for the first year. Stable-dung is considered 
a rich and valuable manure, but frequently the so precious 
and most available material, is either allowed to remain 
untouched around the stables and pens, or left exposed in 
the ranges for weeks, and there liable to be reduced to a 
mere caput mortuum by evapoaation or washing-away. 

As to the method in which manure is prepared in the 
Colony, many and easily discernible errors prevail. The 
animals are generally allowed to range at liberty in the 
pastures, seeking their own sustenance, except during the 
crop-season, when they are kept in pens ; and I may here 
add as an instance of negligence, that on many estates 
horned cuttle and mules are placed in the same pen, and 
consequently Tendered liable to the many serious and fatal 
accidents which so often occur. Covered pens for stock 
have as yet been erected by very few planters except 
those of the Naparimas, who have been led to the adop- 
tion of a better plan, from the heavy losses which were 
annually sustained. But, even where such an improve- 
ment has been adopted, the refuse-fodder (consisting for 
the most part of cane- tops) and the dung of the animals 
are thrown outside, and then exposed to be dried up by 
the heat of the sun, or washed away by the heavy showers 
during the wet season. In fact, no care is taken in the 
preparation or even the preservation of pen or stable ma- 
nure. Of course, guano, which can be easily procured and 
carted^ has become a favourite succedaneum with our 
planters, and the more so, since it has been tried and 
proved to be active and powerful in its effects. 

Three acres of land are rated as necessary for the 
pasturage of three mules or oxen ; but when the season is 
very dry, and in some quarters when very wet, the herbage 
is either scorched or litterally embedded in mud : in both 
cases the stock suffer materially from want of food ; as a 
consequence the mortality is excessive, and perhaps I 
should not make an under calculation in stating, that 15 
per cent of working animals alone, die every year from 
these detrimental causes. Though mules are generally 
preferred to all other stock, yet none are reared in the 
Island ; and the only estate throughout Trinidad, on which 
cattle are bred in sufficient numbers to supply its own 
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wants, is the Garden Estate, in the quarter of Arouca. It 
is impossible for me to make even a rough calculation of 
the number- of animals imported, and the consequent 
amount per annum drained from the Colony ; but I 
think the subject well deserving the attention of 4he Com- 
mittee of the Agricultural Society* as it alone would be 
able to obtain correct information on the subject. By the 
way, I may here observe, that Brother Jonathan guesses 
pretty strongly that Trinidadians must be fed upon horse- 
flesh, since the quantity imported each year is so very 
considerable. 

January may be considered as the commencement of 
the crop season, which continues to the end of June, 
unless the wet weather should set in before that time. But 
on some estates, the crop is resumed at Michaelmas, (that 
is to say in September and October,) when it if confined 
chiefly to the manufacturing of syrup or sugar to be 
retailed in the Island, and the proceeds from which also 
aid in the payment of the estate's labourers. On well 
regulated properties every thing should be ready for com- 
mencing crop in December : — the coppers ought previous- 
ly to have been carefully examined, and the entire set as 
also the chimney, &c, repaired and put in complete order, 
lest future accidents should occasion a stoppage in the 
business of manufacture. 

It is generally admitted that canes are cut to the greatest 
adtantage when from 15 to 18 months old ; always however 
with a due regard to the nature of the soil, or other cir- 
cumstances affecting their growth. Although plant canes 
grow more vigorously than ratoons, yet these reach maturity 
4wo months earlier, and consequently ratoons of 18 months 
old (reserved for the purpose) are generally cut first : — 
ratoons are also frequently cut and ground together with 
plant canes, in order that the rich juice of the former may 
coirectthe aqueous nature of the latter; but necessity 
often compels the planter to make use of plants or ratoons 
as early as 10 or 12 months. Canes planted in virgin 
land must not be allowed to remain uncut longer than one 
year, otherwise a large proportion would be found -decayed 
or soured, and as a consequence, would yield but a very 
inferior quality of sugar. 

As has been already mentioned, canes yield ni9re when 
cut at 15 or 18 months' growth ; nevertheless, a certain 
extent of canes is allowed to stand- over (although ripe) 
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for the next crop, when they will be 24 or 28 months old. 
This method or cultivation is considered, by nearly all 
planters, to be the most judicious, as they say " it is always 
better to have two crops on the ground." But the fact 
has, I fear, like many others, been admitted without suffi- 
cient reflection, as I shall hereafter endeavour to shew : 
for the present, 1 think, in rnany cases disappointment 
must have undoubtedly proved that, according to the old 
proverb, '• Well had better he left alone/' 

The work of cutting is generally performed by tasks / 
and although acknowledged by all, that canes should be 
cut level with the earth, or even something below its sur- 
face, this most important precaution is, under the present 
system, necessarily and therefore invariably neglected. 
The ripe canes together with the suckers are generally cut 
en masse; but in some cases the latter are spared, and 
the former alone severed from the stool. It will be readily 
imagined that the inconvenience and injury arising from 
improper cutting must be increased by the adoption of 
this latter method ; but on the other hand, both the prin- 
ciple and practice lay claim to peculiar advantage. 

Canes are conveyed to the mill, either by carts or mules 
with crooks. Both methods have their respective advan- 
tages and disadvantages. When carts are used, they cut 
up the cane-fields into ruts, destroying at the same time 
many stools ; moreover, as they are almost in all cases 
driven over trenches, round- ridges, or waving laud, the 
animals suffer much from continual shocks, the carts them- 
selves are seriously racked, and the harness is worn out in 
a very short time. 

In Trinidad, (with one exception on Mr. Desir Fabienfs 
estate,) there is not a single wind-mill, although they might 
perhaps be advantageously established on suitable localities: 
there are also but few water-mills, from almost all our 
cultivated lands being so flat, as not to afford a current 
sufficient to warrant the erection of machinery of this de- 
scription ; and so far as my information reaches, they are 
only to be met with at the River Estate and between town 
and- Arouca, on which line of road, I believe, ten may be 
counted as also ten cattle-mills ; the remainder, to the 
number of ten also, being steam-engines, — a sufficient 
answer to the nonsensical reproaches urged by an Honor- 
able M.P. against the reluctance manifested by West 
Indians to the adoption of improved machinery. 

c2 
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In nearly all steam and water mills the rollers are placed 
horizontally ; when animal power is employed their posi- 
tion is vertical. The expressed cane-juice is received in 
the mill-bed (formed of sheet lead), from which it flows 
into a large wooden trough or receiver (occasionally lined 
inside with the same metal and placed, as near as possible, to 
the cylinders) : the capacity of these receivers varies from 
300 or 400 to 700 gallons. ' When filled, a cock is turned 
and the liquor conveyed by means of wooden spouting to 
the boiling house, where it undergoes the processes of 
straining, skimming and boiling ; but in such an imperfect 
manner, as to attract the ridicule of any one tolerably 
acquainted with the nature of the juice operated upon, or 
with the more scientific and approved methods at present 
in successful practice. 

The liquor is now brought to a sufficient degree of heat, 
and then tempered with lime, but from mere routine alone, 
without due precaution, and merely according to the judg- 
ment of the superior or head-boilerman (generally station- 
ed at the teache), who is far from being a scientific charac- 
ter, and therefore cannot correctly test, in the first place, 
the degree of acidity contained in, or next, the quantity of 
neutralizing principle to be added to, the liquor. The 
scum is removed by two or three subordinates, who pro- 
ceed in a very easy and quiet manner with this niost^ 
important operation : as may be expected, the coarser 
impurities alone are abstracted, while the finer flow-back 
through the skimmer-holes into the coppers, where they 
are maintained in constant motion by the ebullition of the 
heated liquor, so that the greater portion of these sedi- 
ments is, of course, transferred to the coolers with the 
strike of sugar. Certainly nothing can be more imperfect 
than such a method of cleansing. If the boilerman consi- 
ders that more lime is lequired, he generally adds what he 
thinks requisite (in a crude or unslaked state) to the teache. 
When the syrup is sufficiently concentrated, it is poured into 
the coolers by means of ladles and spouting. I may also 
notice here that during the piocess of evaporation, the 
fire should be very active, as the quicker the juice is brought 
into syrup, the better the colour and other qualities obtained. 
The sugar is allowed to remain in the coolers for about 12 
hours, and then potted or conveyed in pails or buckets to 
the curing house, where it is finally received into hogsheads. 

I believe these cursory remarks on the ordinary routine of 
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cultivation and manufacture may, for the present, suffice ; 
but I must, at the same time, willingly acknowledge that 
various improvements have been adopted ou several estates, 
such as cane and magass carriers worked by the steam- 
engine, clarifiers heated by steam, the bascule or striking 
teacbe, the proving of the liquor with test-paper, and even 
ascertaining the concentration of syrup by the thermometer; 
all these improvements can be adopted at little or no 
expense, and (however insignificant they may appear) are 
really of importance and utility. 

The foregoing outline may be considered as a view of 
the general practice prevailing in Trinidad for the cultivation 
of the sugar-cane, and the manufacture of its produce : 
which practice, it must be confessed, is susceptible of many 
alterations and improvements. I think it advisable, howe- 
ver, before offering any personal suggestions on the subject, 
to premise a few remarks on the manner in which the culti- 
vation of the cane is conducted in foreign countries, and 
also in the neighbouring Islands. 



CHAP. IV. 

On the Cultivation of the Sugar Cane in other Countries. 

Jata— Egypt— Louisiana — Cuba— Comparison with Trinidad— Porto 
Rico— Spanish Main— Martinico and Guadeloupe— Sister Colonies. 

In Java, tillage is carried on with the plough, and buffa- 
loes are used for draft. The land having been previously 
tilled, furrows are then traced with a small plough drawn 
by a single buffalo, the instrument being accompanied by 
three attendants, viz., the holder, a second who carries the 
plants in two baskets suspended from either shoulder and 
furnishes them to a third who plants and covers. 

In Egypt the planting of the sugar cane is renewed 
annually; the alluvial soil adjacent to the banks of the Nile 
is considered as the best adapted to its growth. The Egyp- 
tians plant in March, after the land has been thrice plough- 
ed ; the plants are laid in large furrows 6 inches deep, and 
distant only from 20 to 24 inches. The crop commences 
in February, the canes then being 11 months old. In the 
district of Saydy, the length of the stems (when at maturity) 
is from 10 to 11 feet, which diminishes to 6 and 5 feet in 
the vicinity of Cairo. — (Tessier. M. A. des Set. : Diet, des 
Sci. >Natur ) 
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In Louisiana as in Egypt, the cultivation is renewed every 
year; the planting season commences in February or 
March, the crop in October or November, the climate being 
too cold to permit the growth of the cane during the winter 
months. The plants necessary for the ensuing year are 
gathered into large heaps and covered with trash, so as to 
secure them against the effects of frost ; the only implement 
made use of is the plough. After the land has been care- 
fully tilled, large furrows are traced with the double-mould 
plough, in which the plants are so laid as to form one con- 
tinued range of canes. {Steam-engines are almost the sole 
machinery Employed in grinding — (Private information) 

Ramon de la Sagra, in his book *' Historia Estadistica, 
&c," says that the clearance of virgin land is effected in 
Cuba as in Trinidad, fire being one of the principal agents. 
Though the plough is met with on many estates, yet the hoe 
is still the general implement : Indian corn and beans are 
generally sown in the rows. The preparation of manure 
and rearing of animals is there much neglected. The aver- 
age produce from an acre of land is 2,064 lbs. ; plant-canes 
in good soils yield 3,730 lbs. ; other well cultivated canes 
give a return of 2,263 lbs., but some parcels of land of 
superior quality have yielded a maximum of 5,351 lbs. As 
to Trinidad, though 1 have found it impossible to obtain 
exact information, yet I cannot be far from truth in aver- 
aging the yielding of the sugar cane, for the whole island, 
at 5 hogsheads (1,600 lbs. nett each) per quarree, or 2,500 
lbs. per acre; good plant canes may be averaged at 4,000 
lbs., and others well cultivated at 3,000 ; but from virgin* 
lands a maximum has been obtained of 8,000 lbs. per 
acre. Several estates could here be mentioned on which 
such results have occurred, but I shall only cite the 
" Belle Vue" estate, in the quarter of Guapo, from the 
circumstances of the case having been of a peculiar nature, 
and consequent on a challenge between the manager of 
the said estate and the proprietor of " La Cissy," and, 
of course, on superior tillage, which may serve to illustrate 
my own propositions hereafter. 

In Porto Rico great attention is paid to the rearing of 
horned cattle, which are used for every species of labour : 
all cattle-mills are worked by oxen. The cattle from 
Porto Rico are renowned throughout the Archipelago for 
docili'y, hardiness and strength ; all which qualities, I 
dare say, are owing to the care and attention manifested in 



23 

their rearing. The- young calf is tethered on the sixth 
day after its birth, and from that moment to the day of its 
death, the animal is never set at liberty, nor allowed a 
free pasturage : however, there are in some parts of the 
Island private hatos, to which animals are sent after the 
crop-season, there to graze till the next crop : the priee of v 
a good pair of oxen is from #80 to $100. Ganes are 
planted at 3, 4 or 5 feet apart, according to the quality of 
the land ; planting is carried on from May to December: 
canes are generally cut at 12, 13 and 14 months old, 
which is the case even with plant-canes, so that the first 
ratoons may yield more than the plants themselves. All prac. 
tical planters have the trash hauled immediately after the 
canes of each piece have been cut and carted : this plan is 
considered by far the best, as the growth of the young 
sprouts is thereby favoured and very little risk run of the 
stools rotting and perishing. Irrigation is resorted to on 
several estates with signal success and advantage. The 
average yielding is the same as in Cuba, viz., 2400 lbs. 
per acre, — (Private information.) 

On the Spanish Main-land, according to Col. Codazzi, 
canes are planted at the commencement of the wet season ; 
but some proprietors who have the advantage of water for 
irrigation plant at all seasons, by which they are enabled 
to cut their canes to the greatest advantage in yielding. 
The land is divided into compartments of about 100 yards 
square, and the plants placed at a distance of from 3 to 6 
feet, according to the fertility of the soil : the length of 
the bodies or stems (when mature) may be rated at 12 
feet, some however, having attained the maximum of 24 
feet: though the period of full maturity is from 14 to 15 
months, they are nevertheless often cut at 11, but very 
seldom after the 16th month. A gallon of juice yields 
from half a pound to one and a half pound of sugar (exactly 
the same average as in Trinidad) and the rate of produce 
is 6,280 lbs. per acre. The soil best adapted to the growth 
of the cane, is a light argillaceous mould. 

I know from personal inspection, that in Martinico and 
Guadeloupe the plough has been adopted as a principal 
implement by the industrious and intelligent planter, and 
the work performed by a plough is there regarded as 
equal to that effected by ten labourers : heavy ploughs 
are generally preferred, and the harrow is rather sparingly 
resorted to. As to drainage, this most important branch 
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of agricultural operations, is absolutely neglected ; but I 
am of opinion that manure is prepared and employed by 
our French neighbours in a more judicious manner than 
by ourselves. The materials of which their manure ge- 
nerally consists, are, pen-dung, prepared human excre- 
ments or poudrette, saline mud from the sea-shore and 
various composts. The common method of employing 
manure differs greatly from our own : a certain quantity 
is thrown into the hole, and well mixed with the mould 
therein contained ; the plants are then thrust in, and 
covered with part of the earth previously dug from the 
hole. I may here mention the manner in which salt-fish 
is prepared as manure : it is first pulverized or ground by 
means of a hand-mill, then mixed with magass ashes in 
the proportion of one part of the former to two of the 
latter, and thus placed in the cane-hole. I heard from a 
planter of this Colony that he once attempted the use of 
this manure, but that the greater part of it had been 
devoured by the corbeaux. Such an inconvenience could 
be easily obviated by adopting the method followed in 
Martinico. 

With regard to the use of unsound salt-fish and saline 
mud as fertilizing principles, Mr. Dupuy, a scientific 
chemist, has remarked that they, in some measure, deterio- 
rate the quality of the sugar : a large proportion of chlo- 
ride of sodium is then found mixed with the saccharine 
matter, the former of which, from its great solubrity, ren- 
ders the latter liable to much loss and damage from 
melting during the sea passage. Mr. Dupuy has conse- 
quently suggested that such manures should be used with 
caution. In connection with this subject, it may be 
mentioned as a curious fact, that when unsound fish had 
been discovered to furnish an excellent manure, the price 
of that article rose to a near equality with that of the best 
cod, in so much that the Colonial Government was obliged 
to adopt stringent measures in order to favour the impor- 
tation of wholesome fish, which, from the above cause, had 
been rather "neglected by the resident merchants. 

The practice of manuring the stools only when they 
commence sprouting appears to prevail in Martinico as 
well as throughout the West India Islands generally. The 
manure is carted from the pen to the field, and immediate- 
ly applied to the young sprout. Another method resorted 
to for the fertilization of cane-fields, by intelligent planters, 
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is attended with very great advantages: when young 
ratoons are strong enough to permit the hauling of the 
trash, this is withdrawn from the space between the rows, 
and furrows then traced as close as possible to the stools, 
with a double-mould plough : the trash is then removed 
from the rows and carefully lodged in the furrows, well 
pressed down by labourers, and ultimately covered with 
■earth from the ridge. The trash so buried undergoes the 
process of decomposition, supplies the plant with an 
excellent manure, and moreover preserves the soil in a 
loose state, thereby rendering it more capable of absorbing 
heat and moisture. When this operation has been properly 
performed, a field of ratoons will, in a short time, present 
as vigorous and luxuriant a growth as one of plant-canes. 

1 hope shortly to be able to prove that this method is highly 
judicious. 

In these Colonies oxen are used both in ploughs and 
carts. Plant-canes are cut when 15 or 16 months old, 
and ratoons at 11 or 12 months. The juice of the latter 
is richer when the weather has been wet, whilst that of 
the former, on the contrary, improves from a dryness of 
season : the return of ratoons compared with plants is as 

2 to 3. The number of cane3 in each stool varies from 3 
to 22, and the length of the stem or cane itself, from 3 to 
15 feet. Plant- canes receive 4, 5 or even 6 dressings, 
but ratoons only 2. According to an average of 8 years 
(from 1830 to 1838) on one of the best estates in Marti* 
nico, the general yielding may be calculated at 1,860 lbs. 
per acre. It may also be added as worthy of notice., that 
the greatest yielding has been found to correspond with 
those years wherein a less extent had been kept in cultiva- 
tion. The average expense, during the whole period* 
appears to have been as $21, 20 for 1000 lbs. ; as (24, 50 
for the year 1833, and only $14, 65 for the year 1838. 
The average extent of land in cultivation, for the same 
period 43.39 quarries or 138.85 acres, and the average 
expense #5.484, 37 or #39 50 per ^c re. 

In the sister Colonies, the plough has been adopted by 
all intelligent planters as the main implement, and the hoe 
preserved only for weeding, and as a substitute for the 
former in those places which, from their hilly nature, will 
not allow of its operation. We may perceive from Mr, 
Henney's Essay that, in Jamaica, improvements are but 
of a recent date. He considers the practice of planting in 
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autumn as the most judicious : in July, according to this 
system manure is spread over the field, which is after- 
wards ploughed and allowed to remain fallow till Septem- 
ber, when furrows are traced to receive the plants. Some 
planters, however, (and among others Mr. H. himself) 
prefer manuring the young plants after the first weeding : 
the manure, in the latter case, is conveyed to the stools in 
baskets, and the requisite quantity laid on each respective- 
ly. Mr. H. also prefers the heavy plough to the light one. 
Canes are generally planted at a distance of four feet. 



CHAP. V. 
On improved Methods and Implements, 

Superior information derivable from Europe— Theory and routine — 
Theory and practice should act in concert —General methods. &c. 
the same in all ages— Implements cannot be identical in all climates 
— Cultivated plants annual in cold climates— Perennial in warm 
climates— Methods and implements may differ in detail not in prin- 
ciple— 'Principles of draining and manuring the same— European 
methods generally unknown— Superior methods and implements, 
the first step towards improvement— The hoe may be retained in 
some cases— Burning of lands submitted to restrictions— Classes of 
arable soils in Trinidad— Tillage differs according to the nature of 
soils— Degrees of superiority in soils — Object and effects of plough- 
ing — Soils differ as to extent of ploughing— Two material points to 
be observed — Time for ploughing— Depth of furrow— Prejudices 
regarding the action of the plough on soils— Harrow a necessary ac- 
companiment to the plough— Its action and effects— Of easy con- 
struction—Advantageous in the Colonies— Its action on light soils — 
Cultivator or horse hoe— Cultivator or horse-hoe a substitute for the 
hoe in and weeding plant-canes— Its economy— Not always eligible 
—May be rendered generally so— Previous preparations necessary 
—•The adoption of one implement leads to the successive adoption 
of others — Outlay, the only objection against the use of superior 
implements— Repaid by economy of manual labour and time. 

If from the details hitherto given, we can borrow some 
useful hints, they are at bept but incomplete, and we must 
look to Europe for further, and superior information. 
However averse practice, or rather mere routine may, in 
general, be to theory, I yet feel reluctant to mention the 
principle which ordinarily gives rise to this prejudice; still 
I can with propriety affirm that, if occasionally theory has 
not fulfilled all its promises, the failure must be ascribed to 
individuals rather than to the imperfection of science : for, 
as J. Liebig says, " Agricultural Economy is both a science 
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and an art : no experiment, tried in the exercise of this 
art, ought to be in opposition to scientific principles, for 
the latter are but the summary, the rational digest of all 
observations. Neither ought theory to be opposed to 
practice, since the former is essential in tracing the various 
series of phenomena to their primary causes." Thus, in 
venturing to offer a few hints to the planters of this Colony, 
I only beg that they would avail themselves of the expe- 
riments and improvements of others. Let them be fully 
convinced that, in order to obtain the most advantageous 
results, they must be equally conversant with both theory 
and practice. Theory alone may lead the agriculturalist 
to ruin, because experience has not taught him to establish 
a balance between the expenses consequent on innovations, 
and the returns to be derived therefrom. Every planter, 
before trying any improvement, must have calculated 
whether the proceeds will exceed the outlay. Practice 
alone, or mere routine, on the other hand, may not per- 
haps ruin the planter, but, as it alone and unaided does not 
imply progress, and consequently remains stationary, it 
can never make him richer. 

From the earliest ages to the present day, some general 
methods have been followed, and common implements 
adopted in agriculture as being most suitable or more 
economical, and these have been successively altered and 
improved, though still not yet brought to the desired 
perfection. 

From the varying influence of climates and the. conse- 
quent difference in t^e yature of cultivated vegetables, 
these methods and irjiplewents are not, and could never 
have been identical in all countries : nevertheless they are 
respectively intended for the same purposes, viz : proper 
preparation of soils for the reception of seeds or plants, and 
for the subsequent development of the same. 

In Europe and other cold climates, nearly all plants 
cultivated for the use of man are annual, as wheat, barley, 
the beet and potatoe, &c. ; therefore the soil is every year 
properly tilled, the seeds sown, and then allowed to reach 
maturity without further attention : a few crops only are 
planted which require such subsequent cares as weeding, 
&c. In the West Indies, on the contrary, and similar warm 
cuuiates, nearly all cultivated plants are perennial aud 
require successive weedings, since they continue in a 
growing state for several years : such are the cocoa, coffee, 

d2 



28 

6&ne and even some kinds of provisions, as the plantain,- 
manioc, &c. 

From these contingencies I am ready to admit that out 
methods and implements must differ in detail, but I do not 
concede the necessity of their so doing in principle. We 
require the use of similar instruments, at least in the pre- 
paration of soils generally, and still more so, in the choice 
of implements for the cultivation of the sugar cane. 

Again, the same process of drainage can be advantage- 
ously adapted to all our cultivations, as also similar mea- 
sures followed in the preparation and application of 
manure. 

14. Almost all the methods pursued in Europe are but 
imperfectly known in Trinidad, except perhaps to a few 
intelligent and persevering planters; for which reason I 
believe I may with propriety propose some general rules 
requisite to be observed in the exercise of those improved 
plans. 

Uudoubtedly the adoption of more approved methods of 
culture, and of implements more economical and at the 
same time more effective than the hoe or cutlass, ought to 
be the first step towards improving the culture of our 
staple produce. Of all the superior implements, the 
plough is certainly the most important ; but I am riot so 
blindly partial as to propose its introduction to the efccltf- 
eion of any or all others. The hoe may certainly be re- 
tained with advantage in some particular cases, as for 
instance, when virgin-lands are brought into cultivation ; 
since the evident expense of clearing such lands so as to 
allow the operation of the plough, must counterbalance 
the profits derivable from the use of this Otherwise supe- 
rior implement. I therefore approve of the practice of 
burning virgin- land s ; but as from this practice (in the 
manner at present conducted in Trinidad) there is an 
immense loss of valuable timber, I would suggest that, 
either before felling the forest, the timber trees should be 
cut, sawn, or otherwise rendered transportable, and then 
withdrawn t6 some place of safety ; or that the same 
should be left untouched, and preserved for occasional use 
or future emergencies. The cost of after-felling and other 
expenses would be amply repaid by the preservation of 
such valuable property from destruction. Supposing it 
urged as an objection that the trees thus rendered sapless, 
and left erect in the cane- pieces, would injure the vegeta- 
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(ion around ; I reply that their* value would surely com* 
pensate the loss of a few pounds of sugar. On the whole, 
the practice of clearing virgin-lands hy fire is, in my opinion, 
.both prudent and convenient, keeping however in view the 
alterations above suggested : it may also be considered 
applicable, to copse or brush-land, though recent fallows 
ought never to be burned. Of course the hoe must be 
resorted to in the two former cases ; but in the latter, the 
plouffh should be the sole implement. 

The operation of ploughing is performed according to 
certain-fttles mainly dependent on the nature of the soil 
itself ; some remarks oil our arable lands may therefore be 
acceptable to the reader. They can be divided into the 
following classes : — 1st, light deep soils (siliceous) such as 
are met with at St. Joseph, Tacarigua, &c. 2nd, light 
soils based on argillaceous substrata, of a rather unproduc- 
tive nature, as some parts of San Juan, Arouca, &c. 3rd, 
rich argillaceous soils of a greater or less depth, such as the 
flat and waving lands of Naparima, Cedros, Mayaro, Man- 
zanilla, Mount Calabash, &c. 4th, compact argillaceous 
soils, more or less retentive, as those of Chaguanas, the 
lower parts of Caroni and Guapo, &c. 5th, recent alluvial 
soils, as a type of which may be cited, the lands of the 
Valsain estate, on the banks of the river St. Joseph. Lastly, 
I shall merely mention as a matter of form, our calcareous 
soils, none of which have hitherto been rendered available 
for the culture of the sugar cane. 

The tillage of these various soils cannot be identically 
the same, their qualities and defects being (so to speak) of 
widely opposite characters. For instance, light soils are 
easily and quickly deprived of moisture, and therefore can* 
not protect the roots of plants against the excessive heat 
which they readily absorb together with air. Compact or 
stiff soils on the contrary, are too retentive, and not easily 
penetrable by heat, air or roots. In the former soil, plants 
suffer to a considerable extent during the dry weather, but 
become vigorous during the wet season ; in the latter, when 
there is an abundance and continuance of rain, the plants 
present a yellow and sickly appearance, whilst on the other 
hand, they resume their vigour at the commencement of 
the dry season. For these reasons, if such light soils be 
drained, the operation would be detrimental ; though, on 
the contrary, it would be found highly advantageous to 
stiff or tenacious lands. 
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Recent alluvial soils or deposits foin being deep and rich 
are certainly more easily tilled than others, and they are 
also endowed with the good qualities of other soils, without 
possessing any of their defects. !Next to these are rich 
argillaceous, then stiff clayey, and lastly very light soils 
styled devouring, and which can be permanently amelio- 
rated but by unremitting care alone. However all such 
soils are* advantageously modified, though in different de- 
grees by agricultural skill, and principally by means of the 
plough. 

15. Hough. — The practice of ploughing is as ancient as 
agriculture itself, and I cannot account for the prejudice 
manifested against this practice by so many planters ; had 
they studied the method of operation on which the utility 
of this instrument is based, they at least would have given 
it a fair trial. The plough acts upon the whole field, as 
does the hoe upon the limited space intended for the cane- 
plants ; but with this very great difference, that the soil i s 
much more thoroughly and quickly prepared by the former 
than by the latter ; moreover* the work so perforaied may 
be rated at 30 per cent cheaper, as has already been ascer- 
tained in Trinidad and elsewhere* In fact, what do we 
propose by digging with the hoe* a hole of 6 inches deep 
and from 18 to 24 inches square, in which to lay one or 
more cane- plants ? Most undoubtedly to render the sort 
loose, and consequently penetrable by moisture, heat and 
above all, by the very delicate fibres which form the first 
roots of the young cane. Let us now consider whether th e 
object of ploughing be not to devide, raise and thoroughly 
turn up the superficial layers of the field we intend to bring 
into cultivation, so as to render them looser and conse- 
quently more pervious to heat, moisture and roots. Tillage 
(by ploughing) diminishes the cohesion of soils and mixes 
with the superficial parts the organic decompositions which 
are thus brought within reach of the roots ; by this opera- 
tion also, the absorption of dew and light showers is facili- 
tated, as well as the evaporation of superfluous moisture 
rendered easier ; weeds are thereby destroyed and trans- 
formed into fertilizing matters, instead of being a nuisance 
and au obstacle to the growth of plants. As an illustration 
of these assertions I will mention what occurred on some 
estates in the Island, viz. : on those of Messrs. Uanteaume, 
Philip, and Kernahan. Nearly all the canes planted at the 
end of the year 1846 perished during the disasrous and 
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prolonged drought of 1846, except those planted in plough- 
ed lands. How can we explain this interesting fact, other- 
wise than by admitting that the absorption of moisture had 
been facilitated by superior tillage, as also the extension of 
roots through a loose soil, on which weeds could not grow. 
As to the power of the plough in destroying the latter, I 
may here instance the pieae of land turned up in the Queen's 
Park at the ploughing match of 1845. 4C Facts are stub- 
born things," which are much more persuasive than mere 
arguments, and every one has been able to ascertain that, 
eight months after the match had taken place, no grass had 
yet grown on the ploughed part. 

From what has been said of the nature of soils, and the 
effects of ploughing, it may be inferred that all soils do not 
require this operation (at least) in an equal degree: but if 
all soils do not absolutely require ploughing, it is beyond 
a doubt certain, that they are at any rate ameliorated by this 
method of tillage; consequently, all lands where the plough 
can be driven, should be tilled with this instrument in pre- 
ference to any other. Ploughing, when properly conduct- 
ed, is always advantageous ; nay it can even change the 
nature of certain soils, and render those fertile which had 
been previously unproductive. 

In making use of the plough, two principal points are to 
be observed, viz : the proper season for tillage, and the 
depth of furrow to be traced. 

The time for ploughing depends, in a great measure, on 
the following circumstances : the nature of the soil, its 
situation, and the most suitable season for planting. The 
plough may be brought into operation at any time on light 
soils ; but stiff clayey lands cannot be worked during the 
continuance, either of the wet or dry season, without much 
difficulty and a great expense of animal power. The re- 
sistance offered to the share in both cases would be exces- 
sive, and even admitting it could be surmounted, the 
operation (in the latter case particularly) would turn out a 
complete failure, as the soil thus sliced and turned up in 
large lumps or cakes, becomes quite impervious to air, 
heat and the delicate fibres of the cane-plant. We hence 
infer that argillaceous soils should be ploughed at the com- 
mencement, either of the dry or the wet season and when 
exposed to but a moderate degree of moisture. But 1 con- 
sider a still better system with such lands would be, to plough 
in January, leave the field fallow till the end of crop, in 
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order that the eaith might be reduced to a less cohesive 
state, by heat and other atmospheric influences, again 
plough in May and June, and finally plant. Light 
soils, on the contrary, should be ploughed immediately 
previous to being planted, as they would be materially 
injured by remaining fallow after tillage. With regard to 
recent alluvial soils, they become the subject of practieal 
remarks, inasmuch as they are exposed to the inundations 
and washings or breakings of the streams by which they 
are irrigated. Were such lands ploughed at the commence- 
ment of the wet season, they might naturally be subject to 
much damage and deterioration from the overflow of rivers : 
however, an intelligent planter will certainly find means to 
reconcile soil, time and season, so as to obviate such evil 
effects. 

To what depth ought the soil to be ploughed ? is a 
question which cannot be answered categorically, though 
some general rules may be recommended as points of 
guidance. For instance, argillaceous soils must be deeply 
ploughed to as great a depth as possible, in order that 
a thicker layer may be offered to the influence of atmo- 
spheric agencies, which will act powerfully in reducing the 
undue cohesion of such lands. Recent alluvial soils can 
be ploughed to a great depth also, but for widely different 
reasons ; they are generally overstocked with organic 
matters, which will, by that operation, undergo a speedier 
decomposition. Sandy or light siliceous soils must be 
ploughed superficially, and that, for the main purpose of 
destroying weeds, unless the substratum should happen to 
be of clay, under which circumstance, the admixture of the 
clay to the sand would benefit the field in a really wonder- 
ful degree. 

Here an opportunity naturally presents itself of repel- 
ling some prejudices generally prevailing amongst planters 
with regard to the nature of soils. A fear has long exist- 
ed that the action of the plough would prove detrimental 
by bringing to the surface those substrata which were, and 
still are (by many) regarded as of a barren quality, whilst 
the very light and superficial lajer of humus or vegetable 
mould is considered as the only fertile part. Certainly, a 
soil may be more or less productive, according to the pro- 
portion of certain substances therein contained ; but abso- 
lute sterility depends entirely upon its composition or 
nature. Humus is merely a contingent, and not a compo- 
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*ient part of soils : it influences their fertility, but cannot 
render them permanently fertile, if they be not otherwise 
productive. I appeal to the daily experience of planters 
themselves : the cane-holes are generally dug at a depth 
of from 5 to 8 inches, so that the earth is taken at this 
depth and brought to the surface : now, the plough-share 
will but very seldom penetrate to such a depth, and con- 
sequently the use of the plough cannot be more prejudicial 
than that of the hoe. Again, is not the earth taken from 
the bottom of drains (at a depth of 12 or even 18 inches) * 
thrown up and spread around the stools on each side, and 
has not this practice been found beneficial rather than 
injurious to the growth of such canes ? Besides, the roots 
of the sugar-cane do not merely creep superficially through 
the so much appreciated dark mould, but really penetrate 
to a certain depth : thus, by turning down the vegetable 
mould, the organic matters therein contained are brought 
within more immediate reach of the roots, which will con- 
sequently suck therefrom a larger supply of nutriment. I 
hope to be excused for trespassing so long with these 
remarks, as they are intended to obviate false opinions 
and prejudices, which may be regarded as the greatest 
•obstacles to the progress of improvement. 

16. Harrow — The harrow is to be met with, I believe, 
on almost all the estates on which the plough has been re- 
gularly adopted. This instrument may be regarded as the 
necessary accompaniment of the plough, and that particu- 
larly, in the Colonies. It renders more perfect the labour 
performed with the latter, and acts powerfully in disengag- 
ing argillaceous soils from too great a degree of cohesion ; 
for the plough having turned up the superficial layers, the 
harrow breaks the clods which would be otherwise too 
compact to be disunited by the sole agency of the sun and 
other atmospheric influences. The share cuts the roots 
of weeds, and these are afterwards plucked up and raked 
out by the harrow, so as to be collected into heaps and 
burned on the spot. The harrow is of two kinds, either 
heavy or light ; the former alone should be employed in 
stiff lands ; it may also be loaded with weights (if required) 
in order to render it still heavier and better adapted for 
breaking the turfs or clods. On the contrary, a heavy in- 
strument would be injurious in light sandy soils, by render- 
ing them too loose; the light harrow is the only one suit- 
able to such land?, and that principally for the purpose of 
destroying weeds* 
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Of all agricultural implements, the harrow is perhaps the 
easiest of construction ; an intelligent carpenter might con- 
struct very excellent ones from hard wood of the country, 
and to these latter frames I would decidedly give a prefer- 
ence. 

I have already mentioned that (in my "opinion), the har- 
row would be a most useful implement in the West Indies 
particularly ; in fact, throughout these latitudes there are 
many plants, such as herbe grasse (commelina vulgaris J t 
nutgrass, tyc , which left in contact with'the soil, after hav- 
ing been cut by the hoe or any other sharp instrument, 
revive and even multiply, if supplied with sufficient mois- 
ture. Now, as the harrow would certainly be of great 
service in extirpating these, I am of opinion that the adop- 
tion of this implement becomes indispensable in every 
superior system of culture, and the more so, as it is of easy 
construction, and does not demand any great outlay. A 
single labourer with two or four horses or mules are suffi- 
cient for the working of a harrow ; a field thoroughly har- 
rowed will not require weeding before five or six months, 
a sufficient space of time to enable the plants to grow and 
become capable of resisting the dangers which invariably 
menace young vegetation. It is evident that the harrow 
must be brought into operation immediately previous to 
planting ; also, the drier the weather, the more apparent 
and beneficial are the effects of harrowing on agillaceous 
soils. 

17. Holler. — I have already mentioned the best mechan- 
ical processes for rendering a soil looser, and more pene- 
trable by heat, moisture and roots ; but there are to be 
found lands of so loose and pulverisable a nature, that heat 
is by them too easily absorbed, and moisture too readily 
abandoned, so that the plants therefrom produced display 
but a feeble vegetation, and from being altogether parched 
and exhausted eventually perish. The agricultural art 
furnishes us with means for correcting the defects of such 
soils, and imparting to them a greater cohesion ; with such 
intentions the roller has been employed. In the year 1842 
Mr. Shattenman very successfully tried some interesting 
experiments with this implement : the roller of which he 
made use was about 4 feet long, 3 in diameter, and weighed 
6,800 lbs. " My object," says Mr. S., " was to compress 
the land in order that it might not absorb or retain too 
great a degree of moisture ; 1 thought also that by a due 



35 

compression of the soil, the moisture in the same could not 
so readily evaporate during the dry season, and that the 
roots being thereby furnished with a firmer support, would 
produce more vigorous stems ; my anticipations on the 
above points were realised beyond expectation." From 
this short extract it may be easily concluded that the roller 
can be of advantage in the tillage of light soils only. The 
operation of the roller might perhaps obviate the inconve- 
nience of ploughing recent alluvial soils, and by imparting 
a greater cohesion to light sandy lands, be a corrective of 
their predominant defects. In case any planter should be 
inclined to avail himself of the assistance proposed in the 
use of the roller, be would do well to employ it shortly 
after harrowing and immediately before planting. 

18. Cultivator or Horse Hoe. — The plough may be 
adopted as a substitute for the hoe in preparing the land 
for planting, and the cultivator resorted to as such for 
weeding the young canes. Its utility has already been re- 
cognized by several intelligent planters ; its adoption there- 
fore is not a problem proposed for solution, but a decidedly 
practical improvement, in fact the cultivator is a sort of 
compound or rather multiple hoe, with which the operation 
of weeding may be performed at a great reduction of ma- 
nual labour, and a much lessened consumption of time : 
one horse or a strong mule will suffice for drawing this 
implement through the open spaces between the canes ; but 
labourers are required to complete the work by a careful 
and closer cleaning round each stool. Every one, I believe, 
will admit the economy of manual labour and money con- 
sequent on the adoption of the cultivator ; but unfortunate- 
ly it cannot be adapted to all the purposes of weeding : for 
it would be useless on those estates where the plough is not 
employed, and otherwise, in the cleaning of ratoons, the 
heavy trash would be an obstruction : it is, on the other 
hand, fully available in the weeding of plant- canes, as also 
of ratoons which may have been previously manured by 
burying the trash , as I have already proposed. But, even 
under these circumstances, certain conditions are required 
for the regular and satisfactory working of the cultivator. 
The field should have been previously ploughed and har- 
rowed ; for in default oi the former operation, obstacles 
would occur at every step, as stumps, roots of plants, &c. 
Again, supposing the land ploughed but not harrowed,, 
the stiff clods would present continual obstructions : on the. 
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other hand, if the field be properly prepared "by both tne 
plough and harrow, the soil would then be rendered loose, 
its •surface smooth, and the cultivator could work with 
facility and readiness. 

19. I may here digress for a moment by making the fol* 
lowing observations. In agriculture the adoption of one 
implement leads to the adaptation of another, and succes- 
sively, of all others in the same line, which mere necessity, 
in the progress of art, may subsequently invent. Suppress 
the plough, and both the harrow and cultivator are thrown 
aside. The adoption of the latter itself necessarily leads 
to some changes in the manner of planting ; for it is evi- 
dent that the rows being retained as they are at present 
(from 4 to 5 feet apart), the cultivator could not possibly 
be employed : hence the necessity of a change, by pre- 
serving sufficient spaces between them, so as to admit the 
operation of this instrument, without injury or damage to 
the young canes. Thedraft horse. or mule may be prevent- 
ed from browsing on the young sprouts by being muzzled. 

20; The only objection which can be urgeo\ against the 
adoption of superior implements, is the outlay required 
in their purchase, though the costs, I dare say, even if 
found otherwise than trifling, would be richly compensat- 
ed by the many advantages to be derived from their intro- 
duction. The following rates may be taken as a nea# 
calculation of the probable expenses : 

$ cts. 

2 Ploughs, at $30 each, 60 00 

1 Harrow 16 00 

1 Cultivator 16 00 

3 Horses or Mules for each Plough, f „ an nn 

at $130 each J 7 00 

1 do. do. do. the Harrow.. 130 00 

$1,002 00 

The cultivator being employed in weeding, and conse- 
quently at a period when the plough-horses can be spared, 
docs not absolutely require any extra animal to be sepa- 
rately attached to its service. But further, in place of 
horses or. mules, oxen might be employed with advautage 
and signal economy; for, supposing 4 pairs of oxen to 
cost $80 per pair, the amount of stock would then be 
reduced from $780 to $320, with a consequent reduction 
of the total to $532. Besides, it might be thought 
prudent to commence the change on a smaller scale by the 
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purchase of one plough only ; (he outlay would then be 
reduced to $222 — a trifling sum certainly, when compared 
with the advantages arising from such expenditure. An 
active and skilful ploughman can prepare an acre of arable 
land in two days, or fifteen acres in thirty days, so that (a» 
may be calculated) the economy in manual labour and 
consequent expenses would undoubtedly repay the outlay 
h tthin the very first year. 



CHAP. VI. 

On Drainage and Irrigation. 

Drainage mast precede the operation of the Plough in some Jands— Land* 
requiring draining— Stiff soils from their composition— Swampy 
lands— Two classes of drains— Main or reception canal— Superfluous 
moisture prejudicial to th»'growth of plants— The natural current to 
be ascertained— Locality for a final escape— Division of drains into 
two kinds, open and covered— Tile-drains— Stone ditto— Advantages 
of covered drains— Tile-drains expensive— Faggots or bambooajcheap 
substitutes— Bamboo drainage successfully tried— Particular instance 
—A new method— Reeds or roseaux. available— Order of drains- 
Dimensions of drains— Depth varies according to plants and soils- 
General depth of drains— Efficacy of drains dependent on their depth 
and not on breadth— Method of trenching— Distance between drains 
— Number of ditto— Embranchment of drains— Drainage of lagoons 
— Summary of suggestions on drainage— Authority and opinion of 
Mr. Smith of Deanston— Irrigation, though advantageous, rarely 
practicable in Trinidad— Its effects— Qualities imparted to water by 
soils— Modes of irrigation— Effects on different soils— Most seasonable 
periods. 

21. Drainage. — Notwithstanding the great importance 
which must be attached to ploughing and other mechanical 
operations intended to pulverise and loosen the soil, I yet 
assert that they would scarcely produce apparent results 
on some lands — nay, I will even say, on hardly any of our 
arable soils, if these have not been previously drained to a 
proportionate degree. Thorough draining is essential in 
rendering the plough available, and therefore all planters 
ought to be well acquainted with the best and most improv- 
ed methods of forming suitable drains or water-courses. 

Lands requiring drainage are of two kinds : — 1st. Soils 
which, either from their composition or nature, are very 
retentive ; 2nd, those wherein a superabundance of water 
stagnates, in consequence of their peculiar conformation or 
situation. 

Stiff argillaceous soils only are those which, from their 
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composition alone, require thorough drainage, and still 
more so when flat : they may he met with in plains, on 
summits and on ridges or slopes. Those which, from a 
peculiarity of conformation or situation, are likely to be 
benefited by this operation, may also be found on summits' 
or at the base of hills or mountains, but more generally in 
plains and near marshes or rivers. As to the origin of 
the waters which render lands too moist, it is ekher plu- 
vial, or ascribable to springs which issue from the earth 
itself. 

22. In order to be as clear and concise as possible, I 
propose the classification of drains under two heads, viz : 
1st, those destined for the reception of surface waters) 
which are thereby carried off to some lower iocality; 2nd, 
those which are traced throughout the field in various 
directions, so as to draw the surplus moisture from the soil 
and convey it outwards. Drain* of the former class are 
only suited to such localities as, from their low position, 
are exposed to partial or general inundations. In cases 
of plains situated immediately at the base of hills or moun- 
tains, a main or leading canal should invariably be traced 
at the junction of the hill and plain, in order to prevent 
the spreading of the pluvial waters over the fields below* 
It will readily be perceived that where the above canal is 
necessary, inferior or ordinary field drains can be of little 
or no benefit, unless such a reception channel should have 
been previously prepared. 

Whatever may be the origin of the water which render* 
a soil too moist for the purposes of culture, it is beyond a 
doubt certain, that superfluous moisture is extremely pre- 
judicial to the growth of vegetables. Observe canes plant- 
ed in retentive lands : they present a sickly, chilled ap- 
pearance, with thin and dwarfish stems bearing leaves of a 
yellowish hue ; also the canes in each stool are scanty and 
ratoon but very feebly : on the other hand, from the rapid 
and vigorous growth of weeds, the cultivation is stifled. 
Let us now inquire how excessive humidity can be noxious 
to vegetation ? — By depriving the roots of air, consequently 
of oxygen which is absolutely essential to the decomposi- 
tion of fertilizing organic matters and the formation of 
carbonic acid : moreover, the heat is frequently so intense 
in our climate, that stagnant water may rise to such a high 
temperature as to destroy the plants, which are then 
parboiled instead of being chilled. These evil results are 
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atill more apparent in lands adjoining swamps, which are 
as so many replenished reservoirs into or from which the 
surplus moisture of the adjacent fields can find neither 
entrance nor issue. In few countries would an improved 
system of drainage afford greater advantages than in Tri- 
nidad. It is true, the outlay for such operations must be 
more considerable in some cases than others : however, it 
is no less certain, that success will accompany a gradual 
method of procedure, and by adding every year new 
branches to the drains of former years, till by degrees all 
the cultivated lands might be relieved from surplus moisture 
and its injurious effects. 

23. The first step taken in the drainage of lands should 
be to ascertain the natural current of the water. How 
many drains (through the neglect of so simple a precau- 
tion) have I seen turn out entire failures ! how many have 
1 seen more resembling noxious sinks than useful chan- 
nels ! On nearly all estates, trenches are generally traced 
with more attention to their regularity than to the utility 
of their operation. Therefore, the natural tendency of the 
water being in the first place ascertained, the level of the 
field should next be taken, which operation will greatly 
assist in obviating difficulties and preventing errors. But 
it is not sufficient merely to ascertain the direction of the 
currents, it is also necessary that the surface and other 
surplus moisture be conducted to some locality whence it 
finally escapes. The level being taken and the most suit- 
able lines correctly drawn and picketted, the trenches 
should be dug in those respective directions, without 
regard to any other consideration whatever ; even that of 
regularity should be rejected when opposed to utility. One 
or more leading canals or outfalls are always necessary as 
receptacles to, of course, a much greater number of 
secondary trenches. 

24. Drains may be divided into two distinct species, 
viz : open and covered. Of open drains or trenches I shall 
say little ; they are well known and to be met with on all 
estates in the Island. With regard to covered drains, 
they have as yet been adopted by very few planters in the 
Colony, By covered drains, I mean such as (after pre- 
cautionary measures bave been taken to preserve a free 
and sufficient passage for moisture below), are afterwards 
filled up to a level with the surrounding land : hence it is 
evident that covered drains cannot be intended for redun- 
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dant surface waters. Various methods are employed in 
the construction of these subsoil channels. In Europe, 
but more particularly in England and Scotland (where the 
agricultural art has been brought to such a degree of per- 
fection within late years,) tiles manufactured for the pur- 
pose are placed at the bottom of the drain, in such a 
manner as to form a passage of greater or less dimensions ; 
hence the appellation " tile-drains" It may also be no- 
ticed that both the forms of these tiles and the manner of 
their adjustment are varied at pleasure. Stones are some- 
times used for a like end ; the larger ones being placed 
below, and tlie smaller uppermost. In poorer countries 
where wood is abundant, the inhabitants use brushwood 
faggots of suitable sizes for the same purpose. The com.* 
mon practice, when stones or faggots are employed, is to 
cover them closely with straw to prevent the falling in of 
the loose earth through the interstices between the stones 
or brushwood ; a layer of clay next follows, and earth is 
finally thrown over the whole. 

Covered drains, though much more expensive than open 
trench-work, yet offer proportionate advantages. In Eu- 
rope, the surplus expense is calculated at 50 per cent, 
exclusive of the price of materials. But it must be consi- 
dered that well constructed drains of this description will 
last for years (say 40 or 50), whereas ordinary trenches 
require yearly cleansing to be of any utility. Again, 
covered drains, besides economising the soil, offer no 
obstacle to the passage of carts or stock, and would dis- 
pense with the annoyance of forming so many petty bridges 
or passages of some kind over open trenches. Now let 
us add to the yearly cost of repairing the former, the wear 
and tear of carts, harness, 8tc, and perhaps it may be found 
that, what at first sight may appear to be, if not impracti- 
cable, at least very expensive, is really not only feasible 
but cheapest in the end. However, I admit that, in our 
present difficulties, very few proprietors are in a position 
to undertake the construction of tile-drains ; but they can 
easily adopt, as substitutes, what may be termed cheap 
sub-soil drains made of faggots or bamboos. These ma- 
terials, when buried in the soil, even in a green state, last 
much longer than is generally imagined. The exclusion 
of air tends to their preservation, and when decayed, a 
sufficient time will have elapsed to permit the consolidation 
of the earth, which then forms a kind of over-arch, allow- 
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ingto water the same free passage as formerly existed. 
Here it is but justice to mention, that Mr. C. M. Dick 
has much contributed to the recommendation of this 
superior method of drainage, having constructed excellent 
specimens of the same with bamboos. Those of the great- 
est maturity and thickness are preferable : the inter- 
nodes or spaces between the joints are the parts used ; 
these are laid at the bottom of the drain end to end, so 
as to form an uninterrupted series of tubes. To prvent 
decay from exposure to the air, the extremities of such 
drains must be formed either of tiles or broken stones. 
This species of drains can be recommended with the 
greater confidence, as their operation appears to have been 
highly successful. Mr. H. Huggins had successively 
drained, manured, properly tilled and carefully planted a 
small piece of land (of a retentive and adhesive nature) 
without having received any proportionate return : he 
lately sub-drained the same by means of hamboos, which 
operation succeeded so effectually as to render that parti- 
cular cane piece remarkably productive. Mr. Dick has 
also attempted another plan in the construction of these 
drains, which may be adopted in stiff clay soils. The 
upper part of the drain is dug to a certain depth, at the 
bottom of which is cut a narrower passage, so as to allow 
a palm-board or any other to be laid on the edge3 in the 
middle, and thereby to form a covering to the passage be- 
low ; the upper part is then filled up to a level with the 
surface. In those places where reeds or roseaux are com- 
mon, I believe they might be employed for these purposes 
with economy and advantage; they should be first tied in 
bundles of sufficient sizes, laid at the bottom of the drain, 
well pressed down, then covered with straw, plantain or 
balisier leaves (to prevent the falling in of the loose earth 
between the open spates in the bundles) and the whole 
covered to a level with the surrounding soil. 

The leading or receiving canal should first be dug, ac- 
cording to the natural current, then the secondary drain J 
or trenches ; also according to the peculiarities of locality, 
such as a situation at the base of hills, or around lagoons 
capable of being brought into cultivation, an additional 
main or relieving canal may be afterwards made use of, 
and led into communication with the outfall, which will then 
carry off the entire mass of waters. Let us now ascertain 
what ought to be the sizes of these respective trenches. 
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their direction in connexion with the leading canals, and 
the distance to be allowed between them. 

The sizes of the drains will depend upon the nature of 
the soil, and the quantity of water they may eventually 
receive and carry out. The more argillaceous the soil, and 
the more subject to inundation, the deeper and wider 
should be the trenches. The dimensions of the receiving 
canals will be proportionate to the utmost quantity of 
water they may receive from those trenches. In England 
the depth of covered drains has been calculated at 3 feet in 
argillaceous lands ; that of the main drain should be, in 
this case, still greater : in France the calculation has been 
18 inches for the generality of soils. It should also vary 
with the peculiar species of plant cultivated, as there is 
no necessity for digging a trench far below the depth to 
which the roots themselves penetrate ; again, light soils do 
not require an equal depth of trench with stiff argillaceous 
lands. Taking into consideration the conclusions arrived 
at in Europe, and the nature of the sugar-cane, I think the 
depth of drains should vary from 18 to 24 inches, according 
to the soil. Though rules may be proposed for the forma- 
tion of open trenches, yet the planter must exercise his 
own judgment in their application. However, if we reflect 
but for a moment on the manner in which they act, it will 
easily be perceived that their efficacy depends not upon 
their breadth, but on their depth ; for the soil is drained 
merely to a level with the the bottom of the trench ; 
therefore the deeper the latter, the greater the depth 
drained, — as also the nearer the parallels, the narrower 
the space comprised between, and the more thoroughly 
drained the land. In England, the breadth preserved in 
the lower passage of covered drains is from 4 to 6 inches 
only : the proportion between the lower and upper 
breadth is as 1 to 3, so that the sides are oblique. Three 
persons, each using a spade of a different size and make, 
are generally employed together in trenching or ditch- 
ing : the spade designed for finishing is of the same 
breadth as the lowest or narrowest part of the ditch. 
The covered drains issue into one or other of the receiv- 
ing canals ; as also the secondary trenches destined to 
carry away the surface waters: the depth of the latter 
may vary from 8 to 16 inches, and their breadth from 
16 to 24 inches. However, I wish it to be under- 
stood that they niU9t be of greater dimensions in those 
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Idealities where covered drains are not adopted : their 
depth should then be from IS to 24 inches. The distance 
to be allowed between drains will vary according to the 
nature of the soil, its situation and various other circum- 
stances : for instance, they should evidently be traced at 
nearer intervals in plains and argillaceous soils. The 
number of leading canals depends upon the different falls 
or natural declivities in the field ; a single receiving canal 
may suffice to drain a large tract of land, whilst two or 
three might be required in a smaller extent. Open trenches 
being expressly designed for the exhaustion of pluvial 
waters, their number must be greater in our climate than 
in Europe ; but, on the other hand, the sugar cane requiring 
a considerable degree of moisture, covered or subsoil 
drains are less needed. 

A question here presents itself, viz : " at what angles 
ought drains to embranch ?" They are almost invariably 
made to intersect at right angles ; but how does nature 
proceed ? Two rivers or streams are but rarely found to 
forma junction at such an inclination; they generally 
meet at acute angles. This method is generally admitted 
by many agriculturists to be the most judicious in the con- 
nection of open drains : in fact, the currents of the 
secondary trenches encountering rectangularly those of the 
leading canals, the consequence is, that the largest stream 
or most rapid flow offers a resistance which causes a mi- 
niature whirlpool, of which the effect is to undermine the 
sides of the canal. At any rate, the meeting of both 
streams produces, in every case, an opposition which 
sensibly reduces the rapidity of the general current ; all 
which inconveniences would disappear, did the junction 
take place at acute angles : moreover, by this latter 
method, the strength of both currents would unite, and 
the rapidity of the flow be thereby augmented in the out- 
fall. I am therefore of opinion that we should follow the 
indications of nature) and allow trenches and drains to 
embranch at acute angles; so that, on this plan, they 
would intersect the land diagonally, and the surface waters 
would be more easily collected by joining the drains in 
iheir flow, instead of running parallel to them* I will 
how close this subject with a few remarks on the drainage 
of lagoons, as some of these may be reclaimed for agri- 
cultural purposes without much expense. A lagoon may 
be considered as a species of low-land wherein pluvial 
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wafers collect and stagnate : tome of them, of easy drains 
age, may be rendered fertile, so as to repay the proprietor 
within the very first year. The soil of lagoons may be 
regarded as a thick bed of peat-like vegetable matters 
lying on an argillaceous substratum : this is but seldom of 
a sandy nature. We must therefore proceed in draining 
these as we do with argillaceous soils, bearing in mind, at 
the same time, that they are low lands overflowed by 
pluvial waters. Drains even properly constructed would 
scarcely be available in such localities, were not large 
trenches previously opened to receive and carry off the 
surface waters. A large leading canal should be dug 
according to the bent of the lagoon, into which must issue 
covered drains of 2 feet at least, and open trenches of 12 
inches in depth. A main or encircling canal might be 
traced, having a communication either with the central 
leading canal, or acting separately. Covered drains will 
be of incalculable advantage in such lands ; and their 
construction can be rendered so much easier, as rosea ux 
are generally abundant in their neighbourhood. 

27* A concise summary of the above suggestions, as 
here laid down, may perhaps appear of some utility: — 
Most of our arable lands are of an argillaceous and very 
retentive nature, consequently heat and atmosperic fluids, 
those indispensable agents in vegetation, find but a difficult 
access to the roots of plants, by which circumstance their 
growth is arrested and they even perish.- All practices 
resorted to for the purpose of loosening and draining such 
soils must diminish their defects, and of course increase 
their good qualities. Before commencing ditching or 
trenching, the nature and situation of the soil, as also the 
natural current of waters therein contained, should first be 
ascertained. According to circumstances already explained, 
leading canals, open trenches and covered drains should be 
resorted to; the open trenches could be dug with the 
double-mould plough, after the field has been well prepared, 
a labourer being employed to clean out and open the 
furrow with a spade, so as to perfect the trench. This 
method of trenching is very economical* and also more 
expeditious than the usual practice ; the sides of the trench 
should be cut obliquely down to prevent the crumbling in 
of the earth. I have already mentioned the different me- 
thods of constructing covered drains; I will only add that 
in Europe a plough of a peculiar construction has been 
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lome times used in their formation. Eight horses are ne- 
cessary in the working of this " subsoil plough," which 
may penetrate to a depth of from 18 to 24 inches ; with 
this implement the expenses of covered drains are diminish- 
ed by one third ; it might also be employed here for the 
same purpose in light soils, and the outlay expense would 
be much lessened by several planters joining in the pur- 
chase of an implement of the kind. Covered drains should 
be formed at an interval of from 25 to 35 feet in stiff lands ; 
open trenches could be traced with the double- mould 
plough, in the centre of the intervals preserved between the 
covered drains. Some parts of the latter should be kept 
open for some weeks, so as to examine their operation ; and 
by taking such precautions, the proprietor may rest assured 
of obtaining signal success. -Again, the land by being well 
drained, will allow the easj' working of the plough, so as, 
at the same time, to loosen the soil, and also render it more 
pervious to heat and atmospheric fluids ; superabundant 
moisture will no longer injure or cuttail his crops: I dare 
even predict that his estate would become healthier, and 
he himself, his family and labourers no longer be, as here- 
tofore, subject to the scourge of malarious fevers. Certainly 
much more might be said on this important subject, but I 
will only appeal, in support of my assertions, to the opinion 
of Mr. Smith, of Deanston, who may be regarded as one 
of the highest authorities in such matters. Mr. S. establishes 
the fact that, to be advantageous, drainage must be com- 
plete, and also draws a conclusion that thoroughly drained 
land gives a return of 10 per cent on the outlay. He him- 
self constructed the passages for water at the bottom of 
covered drains, with broken stones, the layer being 6 
inches ; the depth of drain was 2£ feet at the least, the 
bottom very narrow, tbe intervening distances from 18 to 
24 feet. Burnt clay tubes have lately been found more ad- 
vantageous in the construction of covered drains than either 
tiles or stones. 

28. Irrigation — However important irrigation may be, 
my intention is to offer but a few hints on the subject. 
Thorough drainage being necessary in nearly all our culti- 
vated lands, irrigation (as a general method of improving 
the same) becomes of less consequence. In fact, it can be 
resorted to but on few localities, in consequence of the 
manifold difficulties which would attend such a practice ; 
though where requisite, and when possible, the practice is 
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advantageous. Irrigation is only available where lands are 
arid from their composition or situation. The first appa- 
rent effects of water on a soil requiring irrigation, is to 
render it moist, and at the same time to facilitate the access 
of atmospheric fluids, which it always preserves in solution. 
.Water may also supply the soil with materials which the 
latter does not contain, but which the former furnishes in 
its course ; moreover it promotes the decomposition of fer- 
tilizing matters and dissolves certain solid substances, which 
are then introduced into the circulating organs of plants. 
Waters may also borrow peculiar qualities from the soils 
they traverse : siliceous and argillaceous soils do not im- 
part to them any such qualities ; argillaceous soils, on the 
contrary, deprive them of the various matters they may 
collect or obtain in their passage. Waters traversing 
calcareous soils, viz. : tkose in which limestone, chalk, or 
gypsum is a constituent, convey calcareous particles 
which they afterwards deposit in the soil they irrigate, and 
by these means also, modify. The qualities of waters vary 
also according to their being pure and limpid, as is the 
case during the dry season ; or turbid and clogged with 
organic matters, as during the rainy season; it is therefore 
evident that the effects of irrigation are not invariably iden- 
tical 

29. There are different methods for distributing water 
throughout the field to be irrigated. When situated on a 
gentle regular slope, a canal is traced along the brow or 
upper part and filled with water, which thence spreads over 
the field, either by overflowing the edges of the canal, or by 
issuing from the same in small parallel trenches, which are 
closed at the end so as to permit a gradual overflowing of 
the liquid : two or more canals might be employed in the 
same manner as the former, according to the extent of land 
to be irrigated, and the water allowed to overflow on a 
similar plan. There are, however, various other methods 
which may be modified according to the judgment and 
means of the proprietor, or the situation of his lands. The 
important point is to dispense the water equally, and in 
such a manner as to prevent its collecting into pools. Light 
soils cettainly receive greater amelioration from irrigation 
than stiff lands ; the latter, however, are also benefited by 
this practice, it resorted to at a favourable time. Irrigation 
is obviously useless, and would even be detrimental during 
the wet season ; it is only practicable during " Michaelmas 
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summer/' and from January to Jane. Plants require irri- 
gation when young ; a favourable circumstance in connexion 
with the cultivation of the sugar-cane, since it is during the 
dry-season that ratoons commence sprouting. Besides, the 
irrigation of ripe canes during the same season would be 
found highly detrimental, as they would either rot or other- 
wise produce suckers which could be cut with no advantage 
to the proprietor, but which would, on the other hand, 
exhaust the stools themselves. The planters who are in 
the best position for employing irrigation, are those 
possessing aqueducts for water-mills or steam engines. But 
they can have water at command only when the mills are' 
not at work, viz., during the night ; which period, however, 
will be the more advantageous, as the water can neither be 
beated nor evaporated by the sunbeams. 



CHAP, vii: 



On Burning and Melioration* ; Clay, Sand, Lime, 
Gypsum. • 

Burning— Its merits and defects— Effects on the elements of toils— 
Favourable to clay soils—Soil of Lagoons — Precautionary principles; 
to be observed in burning— Summary of barn ing— Correction of soils 
—Instances of such— Authority of Mr. Smith— Lime and its com- 
pounds as correctives — Gypsum — An instance of the action of 
marine shells— Common salt 

30. Burning. — When I approved the method of clearing 
virgin-lands by fire, it was not only from a motive of eco- 
nomy, but because 1 thought it quite innocuous to lands 
so rich in vegetable decompositions as those of Trinidad. 
But I will further add, that the burning of soife may be very 
advantageous in some peculiar cases, and may also be 
regarded as a practice which can be rendered available by 
agricultural art, and regulated by certain rules with which 
we ought to be acquainted, in order to avoid errors so 
invariably detrimental to the agriculturists. 

If we examine the action of fire on the principal elements 
of soils, we find that silica or the component of sandy solid 
does not suffer any change whatever : clay and lime-stone 
on Ihe contrary, undergo very considerable changes' in their 
constitution, as well a9 in the proportion of their elementary 
principles. Nature never furnishes 1 lime in its pure state; 
but it is principally to be found under the form of carbonate. 
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When carbonates are submitted to the. action of fire, they 
are decomposed by the disengagement of the carbonic acid, 
and the alkali remains with all its properties: this is the 
case in lime-kilns; but lime readily absorbs carbonic acid, 
so as again to become a carbonate. 

When clay is submitted to intense heat, it first loses part 
of its moisture, then becomes dry and contracted, and in 
this state, by again absorbing water, resumes its first pro* 
perties ; but when desiccation has been carried to its utmost 
limits, clay becomes so dry as to be readily pulverised, and 
no longer capable of absorbing moisture ; in which case 
burnt clay has all the properties of sand. Burning is there- 
fore a very favourable operation on clay soils, and the 
more so when very stiff. 

The lower strata of lagoons are generally argillaceous, 
and invariably damp, with a thick layer of peat-like matter 
on the surface, through which the air cannot penetrate so 
as to promote decomposition. 

2fl. The practice of burning lands would be of easy 
appreciation, were the natural circumstances invariably 
such as we have described them, and were not the elements 
of soils mixed up*, to a certain extent, with organic matters. 
When fire is resorted to for clearing lands, these latter 
substances are more or less completely consumed, leaving 
but a certain proportion of ashes, which repiesent pretty 
exactly the alkaline salts contained therein. When pre- 
served in a state of slow decomposition, these substances 
supply the plants with a certain quantity of carbonic acid 
and ammonia, as also of moisture ; they act in loosening 
and warming argillaceous soils, and imparting a greater 
cohesion to siliceous loams. These facts must be kept in 
view by the planter, in preparing his land for planting ; 
that he may abstain from burning certain lands, whereas, 
on the contrary, he should burn others as thoroughly as 
possible. The burning of virgin lands cannot be dispensed 
with at present : but fire does not consume the whole of 
the wood, and admitting that argillaceous and damp loams 
would be benefited by this wood being piled in heaps and 
completely burned afterwards, it is my opinion that, in 
light soils, it should be allowed to decay on the ground, 
which it will supply with a gradual and proportionate 
quantity of manuie. When a lagoon is about being 
brought into cultivation, it must be thoroughly burned ; a 
copse or other land (not virgin) to be reclaimed by agri- 
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culture, with a soil either siliceous or calcareous, should, 
be lightly fired* because the organic matters furnish the 
soil with a certain degree of moisture, besides being a, 
good manure ; fire acts powerfully in drying such lands ; 
or, in other words, in augmenting their natural defects. 
When, on the contrary, the land is argillaceous and ren- 
dered still more retentive by its situation (as near marshes 
.or rivers periodically overflowing their banks), it should be 
thoroughly burned. I will even add, that in such locajhiq* 
where vegetable matters are collected in thick layers of a 

J)eat-like substance, this practice ought to be resorted to 
or several successive years, till the sourness of such lands, 
be corrected. In. feet, these soils may be deprived with 
advantage of the surplus moisture afforded by decaying 
vegetables, whilst the alkaline salts (whicti, according to 
Jaebig and Boussingault's experiments* are precious 
parts in manures) ^e to be found in the ashes, and thus 
rendered of easier absorption by the roots : the ammoniacal 
particles alone are wasted by being volatilized. 

The foregoing remarks, though incomplete, will, I hope, 
be deemed sufficient to enlighten the planter as to the 
several distinctions to be observed in the burning of lands. 
This practice, as it may have been perceived, should not 
be resorted to incautiously ; and if in general carried too 
far, it is by t truth to say that, on some soils, it is not carried 
far enough. 

33. I have already stated in my previous remarks that, 
to be fertile, a soil ought to be neither in too pulverized, 
nor in too adhesive a state. However, we often meet with 
soils which, in consequence of such defects, remain barren, 
or at least in a state of comparatively little fertility. These 
defects we may counteract to a certain extent by the already 
mentioned mechanical operations ; but we can also sub- 
stantially and permanently improve them by the addition 
of the deficient element, so as to impart to light earths a 
greater, and to clay-soils, a less cohesion. However, it 
i* not my intention to propose the adoption of this species 
of melioration on a large scale, although it could be pur- 
sued with great advantage where proper materials are at 
hand ; but it might be resorted to with facility to a small 
extent, and for improving those spots which disfigure rich 
plantations. This operation, 1 am told, nas been perform- 
ed at Cedros by a practical planter, uncjer the following 
circumstances. In the centre of a rich cane-piece was 
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found a patch of land of about 3 acres, which (although 
properly drained and manured), from its adhesive and re- 
tentive nature, produced no return of canes. The proprie- 
tor, knowing the defects of this soil, very judiciously thought 
it might be ameliorated by the addition of a certain quantity 
of sand, and which was accordingly done : holes of 3 feet 
square, by 6 inches deep, were dug and afterwards filled 
with sand for receiving the plants : the young sprouts were 
moulded with the earth taken from the holes, and the ex- 
periment succeeded beyond expectation. When in Guade- 
loupe, 1 had an opportunity of witnessing similar results on 
a light soil : a pond having been dug in a clayey layer, the 
earth taken from the substratum was thrown upon the skirts 
of an adjoining, cane-piece to the extent of a few yards, and 
the consequence was that the canes thus accidentally sup. 
plied with the clay grew far more vigorous and luxuriantly 
than the rest. In the former of the above cases, the soil 
was restored to fertility by being rendered less adhesive 
from the addition of sand ; and, in . the latter, the clay 
imparted a greater cohesion to the light soil. It is easily 
perceivable that this kind of amelioration is of a character 
widely different from that consequent upon mere mechani- 
cal operations. " Clay,'* says Mr. J. Smith, u greatly 
" improves a sandy soil, and the greater the proportion of 
" silex in the sand, the more advantageous it will be. In 
" estimating the expense, the durable nature of the change 
" it produces must be attended to : a good claying will be 
iC efficient for almost half a century. The usual quantity 
u laid on is from 10 to 12 loads per acre. For clayey 
" soils and stiff loams, sand forms a useful dressing ; sea- 
" sand is the best ; the clays and loams will often take 
•' from 40 to 50 loads per acre." With respect to the best 
plan for mixing the meliorating substance with the soil, it 
should be laid in the dry season on the Meld, which could 
then be broken up, harrowed, and the plants immediately 
laid in the ground. 

33. Here an opportunity naturally offers for saying a 
few words on the use of lime and its compounds, marl, 
gypsum and chalk. These substances cannot properly be 
denominated manures; lime aids in the disagregation of 
some substances contained in soils with a predominance of) 
clay (which latter element it renders soluble), and in the 
decomposition of organic matters ; as also in loosening stiff 
loams, and finally in the neutralization of acids in sour lands* 
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Of all the calcareous compounds, marl and gypsum are 
the most frequently employed ; but lime itself may be 
used, as also its sub-carbonate, more particularly marine 
shells. When lime is used in the improvement of a soil, 
it should first be laid in heaps over the field, moistened 
with water, and covered, till perfectly flaked ; then spread 
equally, and the field well ploughed before planting. Lime 
can be employed with peculiar advantage on stiff loams 
covered with vegetable decompositions ; the quantity should 
vary according to the nature of the land, say from 200 to 
300 bushels per acre. Marl is a compound earth contain- 
ing lime, clay and sand in various proportions : it is of 
three kinds, viz : calcareous, argillaceous and siliceous. 
Calcareous marl is well adapted to stiff clayey loams ; 
argillaceous to light sandy soils ; and siliceous marl may 
be applied on the same kind of soil as the calcareous, when 
the latter cannot be obtained. Much of the utility of 
marling depends upon the marl being intimately mixed 
with the superficial mould, so that it must be laid in Janu- 
ary upon the land, which should be broken up in May or 
June, and planted in September or October. The quan- 
tity of marl required, depends on the nature of the land to 
which it is to be applied. Gypsum or sulphate of lime is 
extensively used in America, where it has been recom- 
mended by Dr. B. Franklin. The quantity required for 
an acre is about 11 bushels : the gypsum should firs* be 
pulverized, and then scattered over the previously plough- 
ed land. The planter should however be very cautious in 
employing lime or its compounds ; for it is advisable to 
err rather by using too little than too much. 

I am not yet informed whether marl U to be found in 
Trinidad, though it may be conjectured that there are 
strata of that substance here ; but if is certain that lime 
and gypsum are abundant. I am quite satisfied of being 
able to find in the Island particular examples, to which I 
may refer in support of my opinion on the present subject. 
On the Mayaro Estate, for instance, near the sea- beach, 
there is to be seen, in a very light sandy soil, a small space 
containing a large proportion of marine shells : canes grow 
better and ratoon longer on that particular spot than in the 
immediate vicinity, though the soil is otherwise of the same 
nature, with the exception of a deficiency in shells. I may 
here add, as being apposite to the subject, that canes 
grown in this calcareous soil, must be cut at the commence- 
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ment of the dry season ; otherwise they wither and decay. 
From both these facts we may conclude that, if subcarbo- 
nate of lime is beneficial in favouring the development of 
plants, it, on the other hand, augments some of the defects 
of light soils, by contributing to Tender them more arid : 
it however acts beneficially in clay soils, both by loosening 
the same, and promoting vegetation. An tmtuehse quan- 
tity of marine shells is to be met with at Bande-de-rEst, 
on the ooco-mit walk, where they form a sort of bank of 
more than a mile in extent, and are of course mixed with 
the sea-sand. If this mixture could be removed at a mo- 
derate expense, and laid on those stiff retentive loams near 
the banks of the river Ortoire, it would, for years, improve 
the soil in an extraordinary degree : neither stable^dung 
nor guano would produce equally powerful effects. 

34. Salt or chloride of sodium is also very beneficial ; 
in fact, the sugar-cane and guinea grass thrive near the 
'sea-shore and in crab-lands, w'hereift a certain proportion 
of salt exists : it is even well known that the sugar manu- 
factured from canes grown in such Icealities assumes a 
perceptibly saltish taste ; a large proportion of salt is also 
supplied to the canes, when manured with tainted fish and 
saline mud. No doubt can be entertained of the advan- 
tageous influence of salt in the cultivation of vegetables, 
and of the sugar-cane in particular ; but it must be em- 
ployed with caution : according to the best authorities, 
from 1 to 3 bushels per acre is sufficient. The best me- 
thod for applying salt would be to dissolve it, and then 
irrigate the young plantation with the solution. 

I could have mentioned many other substances, as bones, 
composts, &c, but I chose to confine myself to those which 
may be regarded as the most beneficial, and at the same 
time of easiest access and application, in order to com- 
mence with the all important subject of organic manures 
in general, and of stable-dung in particular. 
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CHAP. VIII. 

On the preparation, presentation aitd application cff 
Manure*. 

Lands rendered barren by cultitation— Causes of successive reductions in* 
crops— Inferences — Processes of putrid fermentation— Different 
effects at different Stages— Best manure for the sugar-cane— Design 
of manuring— Preparation and preservation of manure— Eicre meats 
of animals —Inefficiency of various plans for the preparation. &c. of 
manure— Suggest ions— Dyked or walled enclosure— Stable or shed 
— Foddering — Calculations of the storage supply of dung and 
manure afforded by annuals— Preparation and preservation of stable 
manure, &c— Its application— Time for manuring— Cane-trash — 
Guano- Experience of a practical planter— Beneficial results from 
the extensive and regular application of manures. 

&5. Manures. — In treating such a question, my object is, 
to l)e as clear and concise as possible. I therefore beg leave 
to lay down a few principles which, in my opinion, will 
render the subject of easier comprehension. 

Lands once fertile are found to become less productive 
after a few years' cultivation. This sterility is merely contin- 
gent, and a natural consequence of such cultivation ; the 
conclusion therefore must be that the plants cultivated 
have exhausted the soil, or deprived it of some particles 
Which were necessary to their 6wn support and full growth. 
In fact, many portions of cultivated plants, if not their 
entire whole, fire reaped for, and applied to, the ubc of 
man, or the nourishment of animals ; so that part of the 
fertilizing substances (via., the alkaline saltB) are gradually 
withdrawn. Carbonic acid and part of the ammonia are 
independently supplied by the atmosphere. These facts have 
been proved in a satisfactory manner by the latest experi- 
ments of the most scientific chemists and especially by 
those of J. Liebtgt But, if the alkaline salts are reaped 
with the crops, they must proportionally diminish in the 
sod (if not duly restored), so that after a certain lapse of 
time, but a small quantity remains in the land, which 
naturally becomes less productive, and may eventually turn 
out altogether barren. This is a satisfactory demonstra- 
tion why the same crops cannot be profitably cultivated on 
the same field for successive years, unless the alkaline 
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fctflts be restored to the same by fertilizing matters oV 
manures. However, canes are grown for several years, 
on virgin lands at least, (for old lands give but a precarious 
return). This is induced by two causes : 1st — Our lands 
being but lately cleared contain an abundant provision of 
ajk aline salts, which cannot be immediately exhausted : 
2nd — It may be observed in connexion with the culture of 
the sugar cane, that a portion of these salts is restored by 
most of the trash being left on the field. However, the 
largest propprtion of the plant being reaped, the greater 
part of these salts is lost to the soil by remaining in the 
cane juice and the mogass. Supposing a fertile soil to 
contain 1,000 parts of alkaline salts, and that 50 parts only 
should be abstracted every year, it would become barren 
after 19 years' culture ; but if 25 parts be restored annu- 
ally to the same, it would preserve its primary strength 
for 49 years, wh'i&t it may enjoy an everlasting fertility, 
from the whole quantity withdrawn by the crops being 
restored by manure. • The conclusion to be inferred from 
such facts is, that an adequate ' proportion of salts being 
restored to a soil, may ensure its fertility for ages. But, 
though alkaline salts are precious parts in manures, carbonic 
acid and ammoniacal gases can also be made available for 
the growth of vegetables* 

36. When organic subtances (animal or vegetable) are 
collected in large quantities, and submitted to the agency 
of air, heat and moisture, they undergo the fermentative 
and putrefactive processes/ which are attended with the 
production of considerable heat, whilst carbonic acid, car- 
bureted hydrogen, as also ammonaical gases begin to be 
evolved. When putrefaction has advanced to this stage, 
the organic matter affords excellent manure, which, applied 
to the land, and placed within reach of the roots of plants, 
will be thereby absorbed for the nourishment of the same. 
But, if putrefaction be allowed to continue to its utmost 
limits, the quantity of orgamic matters is diminished by 
further decomposition, and there remains but a very small 
proportion of a black substance which is partly composed 
of carbon and alkaline salts. This kind of humus is of all 
manures the most powerful. The effects of organic 
manures will be different, if applied whilst fermentation is 
still going on, or when decomposition has ceased. In the 
latter case, the manure being a compound of carbon and 
alkaline salts, the latter, from their great solubility, are 
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easily sucked up, and the growth of plants thereby pro- 
moted in an extraordinary degree ; but being promptly 
imbibed, their effect is not of long duration. When, on 
the other hand, manure is applied in the former stage, a 
part of the gases is absorbed by the roots and leaves of the 
young plant, and rendered available ; but the alkaline salt* 
being but gradually disengaged, are also gradually drawn 
up, and their effect though not eo powerful is more perma- 
nent. Moreover, the proportion of the ligneous parts 
being considerable, and their decomposition producing 
warmth, clay soils are thereby much benefited. Therefore, 
organic manures produce various results according to the 
state in which they are furnished to plants* As a general 
rule, fermenting manure is more beneficial to clay soils, 
and thoroughly decomposed manure better adapted to light 
loams. 

The above remarks make it evident that the manure 
most suited to the growth of any plant, is that which is 
produced from the remains of that particular species of 
plant ; therefore, cane-trash and tops, above all the ashes 
from mogass, as also the refuse scum of the coppers, or 
lees from the still, in fine, any particle of the sugar cane is 
the best manure for that plant. The essential point for 
the sugar grower is to restore, by every possible means, 
those substances which have been withdrawn by cultiva- 
tion, and which are not otherwise supplied by the atmos- 
phere. When this restoration is incomplete, the fertility 
of the soil is gradually diminished : it augments, on the 
contrary, when the quantity restored is greater than that 
abstracted. Consequently, the design of manuring being 
to restore to the soil those substances which are indis- 
pensable to the growth of vegetables, its object evidently 
is, to prevent the soil from becoming exhausted. The 
planter must supply his rich lands with manure, in order 
to preserve their vigour, and his exhausted fields with the 
same, in order to restore their primary fertility. 

37. With regard to the preparation and preservation of 
manure, rule? can be easily deduced from the above prin- 
ciples. Moisture being necessary to the process of putre- 
faction, and the alkaline salts being soluble in water, the 
manure ought to be sheltered from the sun which dries it 
up, and from the rain which washes away the soluble parts : 
for obvious reasons, such precautions are much required 
in our climate. 
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38. It has been ascertained by mapy experiments, that 
the solid and liquid excrements of animate cQiiiain pretty 
exactly the substances which would be found in the ashes 
c-f their fodder* should the same have been burned. We 
find in Lielpig's booi; on agricultural chemistry, that the 
ashes from the fodder of a horse being as 672.20, its ex- 
crements might be rated at 684.50 ; the ashes from the 
fodder of a caw being as 889-00, its excrements should 
be as 920.60^ Therefore, the salid and liquid excrements 
of animals are the best manures for those plants upon 
which they have beep fed ; the best manure for the cane 
evidently being the dung of animals fed on the tops and 
foliage of that plant, This should induce the proprietor 
to give aU We care to the preparation and preservation of 
stable manure, and consequently to abandon the present 
injudicious method both of foddering animals and prepar? 
iBg their manure. 

39« Various plans have been proposed for the prepara- 
tion and preservation of the stable manure, and the erection 
of a shed for the purpose of sheltering the same, as also 
the construction of a well or reservoir for receiving its 
liquid parts, has been particularly recommended. This 
would certainly be one step towards improvement ; never- 
theless, it becomes necessary, before adopting such a step, 
to examine and calculate, whether it would not involve the 
planter in useless expense ? The moisture, together with 
the heat and gases from the dung-heap, would act power- 
fully in damaging the building, and even in destroying the 
materials, in a few years : though proposed by several 
agriculturists, this plan (so far as I am aware) has never 
jet been adopted, and there really do occur many diffipul* 
tie* opposing its introduction in Trinidad. I therefore 
propose tl*e following arrangement which may be regarded 
as an improved modification of the present system. 

The fodder provided for the live stock being green, it 
contains a large proportion of water, which necessarily 
contributes to augment the quantity of urine rendered by 
the animals, and tbejnconveniencea arising from exposure 
to the sun hieing thereby greatly diminished! the prepara- 
tion of manure might be effected in the open air. But, on 
the other hand, it 14 also necessary to protect the dung 
from being .washed away by pluvial waters and heavy 
showers, which would deprive it of all its soluble parts* 
To obtain so desirable an object, a proper place should bo 
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chosen and preparecTftri^ceive the dung, so that no mois- 
ture from the neighbouring localities could have any access 
to the mass. This might be effected, either by means of a 
canal encircling the whole, or by constructing a wall of 
sufficient height, which would at the same time offer a solid 
and safe enclosure for the stock; this latter plan, although* 
rather expensive, would be very advantageous. In both 
eases, the floor or dung area should be well paved or 
beaten with clay (so as not to absorb the liquid parts) and 
constructed in such a manner as to shelve towards a central 
gutter leading to a reservoir appropriately placed and des- 
tined as a common receptable for the pen and stable. 
Instead of enclosing the reservoir, I would prefer its being 
covered with a strong grate. As to the stable itself, or 
shed, it might be constructed on the following plan : the 
building should consist of two ranges of stalls for the stock, 
with a passage running through the centre for the conve- 
nience of attendance, and the racks and mangers disposed 
on both sides of the passage. The floor should be, as far 
as possible, well paved or of plank, the joints of which 
should be rendered perfectly tight by caulking, so as to 
prevent the filtration of urine, and allow of its being collect- 
ed into the reservoir. The stall fodder being placed in 
racks and mangers will not be trampled on, or neglected by 
the stock, which should be furnished with small quantities 
of food at a time, and at regular hours ; in addition to this, 
cane-tops could also be thrown into the adjoining enclo- 
sure or pen. Oxen and mules being under the continual 
inspection of their feeders, will be more easily domesticated 
and become more docile. However, the number of animals 
necessary to a sugar estate being considerable, and also as 
they cannot be stall-fed during the entire year, eight or ten 
stalls only might be constructed for the reception of untame 
or sick individuals. According to calculations based on 
many experiments and careful observations, each stall 
should be 5 feet in width, 13 feet in length (racks and 
mangers included, as also a passage behind), and 13 feet in 
height. The shed and pen ought to be separated into two 
distinct parts so as to prevent the promiscuous herding of 
mules with oxen, and the consequent accidents which might 
occur therefrom. 

Perhaps it might be found useful to have data, from 
which to calculate the daily proportion of dung supplied by 
each animal (horse, mule, or ox). Schwertz, a most clever 
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agriculturist, has found it to be equal in weight to double 
the quantity of fodder and litter afforded each ox or horse 
— the quantity of litter being equal to the fodder ; he cal- 
culates also that this may be averaged at 50 lbs. per 24 
hours. Thus, the weight of the manure produced by each 
•horse in 24 hours would be 100 lbs. In Trinidad, such 
calculations can be merely hypothetical, as our stock are 
neither regularly supplied with fodder or litter, nor stall- 
fed. I am therefore inclined to think that, under our present 
defective system, 50 lbs. would be a fair allowance for each 
animal. Again, our stock are fed in pens, only from 
January to June (say 140 days), and a certain number only 
(say 50 per cent.) is thus supplied with fodder : now, when 
we consider, that even this proportion is hand-fed but It 
hours out of the 24, the following evaluation maybe allowed 
to approach reality as near as possible : supposing an estate 
furnished with 50 head of stock, the average number kept 
in the pen would then be 13 during the 140 days ; and the 
quantity of dung supplied by each animal daily being 50 
lbs., the total daily amount will be 650 lbs. or 67,600 lbs. 
for 140 days. 

With regard to the preparation of the dung itself, I may 
remark that it should not be thrown into large heaps, since 
the air, in that case, would not penetrate the mass freely, 
and consequently no fermentation could take place ; neither 
must it be laid in very thin layers, or it would then become 
liable to the too severe action of the sun : according to 
Schwertz it must be laid equally, the mass not exceeding 
four feet and a half in depth. During the crop season, the 
skimmings from the boiling house, or lees from the still, 
might be daily added to the compost ; the mill, the mogass- 
houses, and the places around carefully swept every day, 
and the sweepings brought in addition to the heap ; the 
smallest quantity of ashes from the furnaces should also be 
diligently collected, to be scattered over the general mass. 
By these means the immediate vicinity of the works would 
be kept clean and in good order, and the quantity of pre- 
cious manure acquired will more than repay the trouble 
and expense. 

Stable manure can be employed at two different stages, 
viz., while fermentation is still in progress, or when it has 
altogether ceased. If manure is to be applied to ratoons (as 
the custom appears to prevail in the generality of the West 
India Islands) or to plant canes, it must be employed at 
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an advanced stage of decomposition ; but if any planter 
prefer manuring the land before planting (which method I 
strongly advocate), he should apply his stable manure whilst 
iu a state of fermentation, and still more so, if the land to 
be brought under culture be a stiff loam. In this latter 
case the manure will act both in nourishing the plants, as 
also in warming and loosening the soil. In the event of 
the latter method being preferred, I would suggest the fol- 
lowing plan : the land should be ploughed in January, for 
instance, and- left fallow till May, when the manure might 
be spread over the whole field, or laid in portions of 2 feet 
in breadth, to suit the cane-holes, and in a direction an- 
swering to the intended rows. By this means the planter 
will economize his manure, since little more will be requir- 
ed than by the system of basket manuring ; a great saving 
of manual labour would also be realized, and, on the whole, 
the manure would be more generally diffused. 

40. It is evident that the time for manuring will depend 
on the moment of planting, or on the age of the young 
sprouts, according to the plan adopted. However, the 
dung-heap should be moistened with the liquid parts for 
some days before carting the dung to the field, and the 
cartage should immediately precede the application of ma- 
nure ; for though necessary that it should undergo a proper 
degree of decomposition in the stable or pen-yard, it should 
not be exposed to atmospheric changes in the field. Lime 
and calcareous compounds accelerate the decomposition of 
organic matters ; therefore they might be mixed with the 
manure shortly before its application and when fermenta- 
tion is in its primary stage. Though not personally ap- 
proving of it as a method, I have seen lime used in this 
manner : a very small quantity of the compost was sup- 
plied to each cane-hole, and the plants grew remarkably 
well. 

I have already remarked that the dressing of ratoons by 
burying the trash, is one of the most simple%and excellent 
methods of manuring. Could not any other fertilizing 
substance be supplied in the same maimer ? This plan, I 
think, would be more efficacious, and at the same time 
more economical. 

Tainted-fish has not yet been employed as a manure (to 
my knowledge) by the planters of the British West India 
islands : in Martinique and Guadeloupe, it is however 
considered as the best of all imported manures — (private 
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information J. Guano, as also poudrette, (or prepared hu- 
man excrements) are easily v and frequently adulterated, and 
their composition is not always identical : tainted fish, on 
the other hand, cannot be adulterated and acts powerfully 
on vegetation ; it is generally mixed with earth taken from 
the cane-holey the plant then thrown in, and the whole 
afterwards covered : a handful is the quantity generally al- 
lowed. The value of this manure consists chiefly in the 
azote therein contained. 

Guano has of late become a favourite manure with the 
West India planters ; but this material, as has already 
been ascertained, cannot be depended upon as a regular 
supply for our wants ; the sources whence it has been de- 
rived are already exhausted. A direct objection can also 
be urged against the use of guano, in consequence of its 
peculiar nature : — out of 100 parts, nearly 50 are ammo- 
niacal salts. But, a large proportion of ammonia being 
supplied to canes, there will be in these a proportionate 
increase of gluten and albumen, as also of ammoniacat 
salts, as has been observed in the beet and potato. Part of 
the ammoniacal salts will be decomposed during the pro- 
cess of boiling, the ammonia will evaporate, and the dis- 
engaged acid become apparent in the liquor, so as to offer 
a new obstacle to granulation. This objection is certain- 
ly of some weight, and ,1 therefore beg the planter to 
examine minutely into the subject. Moreover, guano k 
an expensive article, and I dare say, that if we should ex- 
pend the same amount in the preparation of stable or pen 
dung and composts, an excellent substitute might be ob- 
tained. 

In conclusion, 1 may add that proprietors are not per- 
haps well aware of all the advantages of manuring. I 
have obtained, from a practical planter who employs ma- 
nures on an extensive scale, some interesting information, 
which will render those advantages more apparent. 

The requisite quantity of manure is, according to hi* 
opinion, from 60 to 15 cart-loads per acre ; the effects of 
good stable-dung are distinctly perceivable for the space of 
three years ; horse-dung is preferable to that of oxen, and 
his lands, regularly supplied with these manures, are at 
present more fertile than they were 15 years ago : the sur- 
plus return may be calculated at 1,000 or 1,200 lbs. of 
sugar per acre. Supposing the yearly decrease to be one- 
third on each successive crop raised by means of manure, 
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there would be a general increase of from 1,750 to 2, 200 Ids*. 
of sugar per acre. But the average value of manure, its* 
carting, &c. may be estimated at #31. 25 cents ; each acre 
would consequently give a nett profit of from $70 to $88 
(i. e. sugar selling at $4, and without reckoning on the 
molasses). I do not here include the amelioration of the 
property generally under such a system. 



CHAP. IX. 

On Live stock. 

Axioms in European systems as to the rearing of animals, and the Talutf 
of their manure— False io'eas thereon in the Colonies— All working 
animals imported— A reform in their treatment necessary— Sug- 
gestions on the sabject— Cultivation of fodder— Guinea grass — 
Carice— Para grass— Importation of stock generally more profitable 
than rearing— Extract from Mr. Smith's Agriculture— Comparison 
between the horse and ox as draught animals, &o.— Ring's farms 
near Windsor — System followed thereon. 

41. An adequate production of manure may be considered 
as the basis of Agriculture; and the agronomic system of 
European nations may be contained in the following sum- 
mary : 720 rich or regular crops without manure ; no ma- 
nure without live stock ; and no animals without pasturage. 
These maxims ought to be inscribed upon each page of the 
Estate's books ; but the reverse is here adopted, and the 
consequence is, that in lands which may be termed old, the 
return is diminished by one-half. After 30 or 40 years* 
culture, they are abandoned, new lands are cleared and 
new buildings erected, ostensibly for the intended advantage 
of the proprietor, but in reality to his utter ruin, as his 
estate eventually becomes mortgaged for the benefit of the 
merchant at Some, 

Live stock are considered by planters as mechanical 
agents only, but not as producers of manure, and conse- 
quently no co-operators in the raising of produce. Lands 
spared and money spent for the sustenance of stock are 
regarded by planters as a loss or dead capital, and the 
necessary results of these ideas are visible in the poverty 
and weakness of their animals, and in the immense mor- 
tality annually sustained by estates in general. No atten- 
tion is paid to the oxen and mules, which are allowed to 
roam at large in pastures scantily supplied with a thin 
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herbage, parched by drought during the dry season, and 
overcharged by water during the rainy months of the year : 
no land is cultivated with a view to the affording of suffi- 
cient and nourishing fodder to animals. 

North America and the Spanish Main furnish us with 
mules and horses ; but the latter alone with oxen. Al- 
though transferred from rich to meagre pasturages, no- 
attention is paid to the seasoning of these animals : most 
of them are wild, unaccustomed to the yoke or harness, 
and it is truly deplorable to witness the cruel manner in 
which they are broken in and tamed. Three or four weeks 
are commonly required at the commencement of crop for 
training and seasoning the animals ; certainly not because 
they have been for months at rest, but simply because 
they have been insufficiently nourished during that period : 
in fact, on a change to superior diet, such as a rich and 
abundant fodder of cane- tops, with molasses, skimmings, 
8cc, they become healthy, strong and hardworking. 

Reform, though certainly necessary in all departments 
of our agricultural economy, is more particularly so in the 
management of our live stock. We must look to the 
quality rather than the number of animals ; and this would 
even be in the end a measure of economy. But to have 
strong healthy stock, constant attention must be paid to 
their nutriment ; if we desire to receive regular returns 
from our lands, and at the same time to preserve their fer- 
tility, we must manure them, so as to restore to the soil 
those invigorating substances which have been withdrawn 
by successive crops : but, to obtain manure, it is also neces- 
sary that the animals should pass, at least, a part of their 
feeding time in the stables. Every estate should therefore 
be supplied with these offices, independent of a sufficient 
extent of pasturage. Except in a few privileged localities, 
an acre of the latter may be allowed as necessary for each 
animal ; so that a proprietor having 60 head of stock, must 
have (including the space required for the buildings to be 
attached) 60 acres of land enclosed, which will lead to an 
immense outlay and proportionate yearly expense. By the 
adoption of another plan, however, the above extent could 
be reduced by one-half or one third, and the expenses 
diminished in proportion. Trees affording shade should 
be planted throughout the pasture, thereby to afford a proper 
shelter against the heat of the sun and from heavy showers : 
the soman presents itself as the most eligible both for shade, 
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and in many other respects : good fences should also be 
established to prevent the straying of stock. 1 fully coincide 
in opinion with Mr. Henney that should a calculation 
be made of the expenses and damages consequent on the 
breaking of fences, the planter would perhaps be amazed 
at the amount of loss. Fences, formed of iron-wire and 
balata or any other hard- wood posts, appear to answer bet-* 
ter than any others, and I may here propose as a specimen 
the wire-fences established on the Laurel- Hill estate. In 
case the planter could not meet the necessary expenses in 
forming his full extent of enclosures at once, he should 
proceed by instalments, and have the work progressively 
performed in 3 or 4 years. The extent of pasturage being 
reduced, a proportionate allowance of land might be plant- 
ed in guinea-grass for the necessary purpose of foddering 
the stock while in the stables or pens. One acre might thus 
be calculated for two animals. The open pasture supply- 
ing them during 12 hours of the 24, as also being provided 
with cane-tops, Sic. for 6 months, 10 acres might perhaps 
be found -sufficient for 50 head of slock, and the more so, if 
adopting the method invariably followed in Porto-Rico, we 
should tether the oxen (or part of them) on the fallow 
lands, where they would find abundance of Tood, and which 
would be manured with their dung. This latter method 
though troublesome is attended with many advantages ; it 
has been tried in Trinidad with success, and the oxen ma- 
naged in this way have turned out to be the finest stock in 
the district. There were, on the Mayaro estate, a creole 
bull and a Porto Rico ox which could not be kept within 
any enclosure ; the proprietor was consequently obliged to 
tether them on the fallow lands, and they were both the 
finest and hardiest animals on the estate. 

42. To some of our planters it will undoubtedly appear 
preposterous to cultivate fodder for the benefit of their stock ; 
however, this plan I consider the best, and at the same 
time the most economical — as the stock, from being fur- 
nished with superior diet, will thereby be kept in better 
order, and a larger quantity of stable-manure acquired for 
the purposes of cultivation. As a grazing country Trini- 
dad enjoys a sad reputation ; and yet guinea-grass and ca- 
rice thrive remarkably well in some districts, — as may be 
seen at Point-Hicacos, Mayaro, and some other places : 
carice thrives best on recent alluvial soils. On the summit 
of the small island of Chacachacareo, there are about 6 



acres of land planted in guinea-grass, some 40 years ago, 
by the late Marin Birot : that plantation is still in beautiful 
growth, and has materially increased instead of decreasing, 
as will appear from the fact that nearly all the houses of 
the locality are covered with the trash furnished from the 
same. The soil of Chacachacareo is a light calcareous 
loam ; Hicacos and Mayaro, sandy ; — and these several lo- 
calities are near the sea and exposed to the direct saline 
emanations therefrom. The cultivation of guinea-grass, as 
now carried on, is attended with great expense of manual 
labour and manure ; but it may be improved, and, although 
I have made no experiments thereon, I still believe myself 
correct in proposing, from mere theory, the following plan. 
Guinea-grass and carice thrive in light sandy and cal- 
careous soils, particularly near the sea: a loose soil is 
therefore the best adapted to their growth. A propor- 
tionate quantity of lime should be added to the soil intend- 
ed for the production of these gramina, then the land 
irrigated with salt-water, afterwards ploughed, harrowed, 
and the roots planted. As stock are fed during the crop- 
seaeon on the tops and foliage of the sugar-cane, the grass 
should be allowed to grow during that period, then cut at 
the end of the summer months, and burned or allowed to 
decay on the ground. 

I have mentioned guinea-grass and carice : though 
unable to give the specific or botanical characters of both 
plants, I can however point out wherein they essentially 
differ. The carice is loftier than the guinea-grass, more 
vigorous and durable; the stem rather compressed or 
fiat ; the leaves broader and maculated when old, as also 
more downy than those of the guinea grass ; but it is coarser 
as a fodder than the latter, and should be given to animals 
when young and before flowering. There are very exten- 
sive carixales on the neighbouring Main. Para-grass has 
also been lately introduced in the Island : it appears to be 
an excellent fodder, and requires less care than guinea- 
grass ; its cultivation would, I think, be attended with 
advantage. 

43. Although Creole oxen succeed better than foreign, 
I yet agree thavHhe generality of planters will find it more 
profitable to import their stock from the Main ; from which 
place they can be supplied with excellent draught oxen, 
would they but pay a more remunerative price. Mules 
are generally preferred here to any other animals ; but, in 
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my ophrion, oxen could act as improved substitutes in 
many cases.* Here I cannot do better tban quote, in 
support of my assertions, the following remarks of Mr. 
Smith, which will also be found useful in other points of 
view : — " The objections to the horse (or mule) are the 
4 expense of breeding (buying) and keeping him, his pro- 
" gressive declension in value, and the worthlessness of his 
( carcase at last ; but the facility with which he executes 

* every kind of draught, the superior activity of his mo- 
4 lions, the greater number of hours which he can work in 

' a day are advantages of great consequence, which he 

' has over the ox : the food of the ox, however, costs very 
4 little ; grass, straw, and occasionally a little hay, when 
« hard wrought, is all that he requires : he will draw the 
:< plough on hilly land, and a tough, clayey soil, where 

1 the horse will scarcely move Whatever therefore, 

1 may be the fate of the general question, we may observe 
' that on the King's farms, in the neighbourhood of Wind- 
' sor, oxen have been found to answer so well, that not a 
f horse is now kept." Considering the nature of our 
ands, the high price of horses and mules, as also the 
•eady and cheap supply of hardy oxen which can re- 
gularly be procured from the Spanish Main, I believe 
hat the question, as regards Trinidad, is of easy solution. 
Mr. Smith also continues as follows : '' The working oxen 
1 are divided into teams of six, and one of the number is 
c every day rested, so that no ox works more than five 
1 days out of seven. This additional day of rest every 
1 week, is of great advantage to the animal, as he is found 
4 to do better with ordinary keep and moderate labour, 
1 than he would do with high keep and harder labour. In 
' short, this is the first thing to learn concerning him : for 
1 an ox will not admit of being kept in condition like a 

horse, artificially, by proportionate food to proportionate 

' labour Four of them generally plough an acre 

a-day, and do other work in proportion.' They are 
worked in collars, which are preferable to the yoke, and 
1 they are trained by having a strap put round their necks, 
' with a cord fastened to it, to which is attached a log of 
f wood ; this they draw up and down while at pasture, for 
f three or four days before they are harnessed." To these 

* Id point of economy, fiom three to four oxen can be bought at the 
rice for one horse or mole. 
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rational and practical remarks, I Mill only add that, in our 
climate at least, oxen ought to be afforded, even whilst «i 
work, a frequent and abundant supply of water. 



CHAP. X. 

Suggestions on Cultivation. 



^Change of system follows a change of implements— A change in planting 
under the plough— Also, under the cultivator— Planting in old and 
new lands— Partial ploughing— Heavy ploughs— Observations and 
suggestions on planting— On weeding— On trashing— On standovers; 
its advantages and disadvantages— Extensive and limited cultivations 
contrasted— Extent of cane-fields— Supplying of canes— Want of ex- 
actitude in planters, as to a knowledge of the extent of their cultiva- 
tion—Recapitulation* 

44. I have already, m treating each particular branch of 
the cultivation of the sugar-cane, pointed out its merits 
and defects : a few of the most important points now ur- 
gently lay claim to particular attention. Many are the 
defects and few the merits of existing systems; also a 
change in our agronomic system must result from the 
adoption of superior implements. Prejudices are daily 
fading away, and the necessity of better methods admitted: 
the plough may now be regarded as adopted by the gene* 
xality of planters ; but its adoption must necessarily con- 
duce to the introduction of some alterations in the system 
of planting. The soil, being rendered looser by the use of 
that implement, will, under certain circumstances, acquire 
some of the defects .of light Foils ; and, if due precau ions 
be not taken, I venture to predict that the necessity of re* 
planting more frequently will be the consequence, from the 
ratoons being oi comparatively shojt duration. In fact, the 
land being, in a great measure, deprived of its adhesive pro- 
perty will, in time, flatten or shrink by successive grada- 
tions, so that the stools will not receive a degree of support 
equal to that afforded by a soil which has been merely 
hoed. The inference is, that plants should be laid at a 
greater depth in lands under the operation of the plough. 
Again, the soil being also rendered more pervious to mois- 
ture, the. earth will form q. sort of baiter after the fall, of 
heavy rains, should the field not have been drained to a 
sufficient degree : thorough drainage is therefore a neces- 
sary operation in flat retentive soils whenever ploughing 
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has been resorted to. The planter should therefore adhere 
to the practice of hoeing, if he cannot sufficiently drain 
such lands, or unless they could be planted at the com- 
mencement of the dry season. 

45. In case the cultivator be also adopted, the canes 
must be planted at wider intervals (say 8 feet) to allow the 
working of that implement. Various ideas are entertained 
on this subject, but I dare- say that, by following the indi- 
cations of nature, unanimity of opinion may be obtained. 
The roots of the sugar-cane being from 2J to 3 feet iu 
length, the distance set apart for the rows should be calcu- 
lated according to this standard, and consequently be from 
5\ to 6| feet, from centre to centre of each hole. Were 
the cultivator employed, the spaces might be altered by 
apportioning the distance at 8 feet in one direction, and 
from 3 to 4 feet only in the other ; the area for each stool 
remaining the same. In the colony, a difference is com- 
monly made as to the intervals between rows, in the plant* 
ing of virgin and of old lauds ; but the reasons assigned 
for such a practice are merely specious. Canes, it is said, 
must be allowed in virgin-lands a greater space, because 
being afforded a larger proportion of nourishment, they 
grow more thickly and vigorously : but, if in old lands, they 
are more scantily supplied with aliment, they consequently 
should be allowed, at least, as large an extent of ground ; 
this however is not the case, since the distance allotted in 
the latter is invariably less than that of the former. I fully 
admit the reasons alleged in favour of the former system, 
but for reasons equally good, though of a different nature, 
I contend that canes should be planted at equal distances, 
in both old and new lands : in the first case, to allow a 
greater supply of food from a poorer soil ; and in the 
second, more space for the growth of plants abundantly 
provided with organic substances. This suggestion is by 
no means addressed to those planters who may have adopt- 
ed the use of the cultivator. 

46. Some planters, by way of economy, satisfy them- 
selves with breaking up a sufficient space to receive the 
plants, instead of ploughing up the whole field. This is a 
lame method, which can be tolerated only in rich light 
loams ; — for otherwise it would not afford the full advan- 
tages derivable from dews and showers, nor allow of the 
use of the cultivator. 

47. I have already said, that heavy ploughs are prefer- 
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able to light ones, mors especially in the tillage of lands 
never before ploughed : individual experience in Trinidad 
is, on this subject, in accordance with the opiniou of the 
best agriculturists in Europe. Heavy ploughs also are 
drawn more steadily and with less fatigue to the animals. 
Mr. Mathieu de Dombasle, the great French agriculturist 
and emulator of Arthur Young, has himself constructed a 
plough of this kind, which is tin general use throughout 
Martinique and Guadeloupe. However, light ploughs 
may be resorted to in light soils : a double-mould plough 
might also be employed in tracing a drill for receiving the 
plants, the land having been previously well prepared : it 
could be drawn, as in Java, by a single animal, and the 
plants carried in panniers by an ass instead of a labourer. 

48. It is generally admitted that the best time for plant* 
ing is the commencement of the wet season : but this ope* 
ration interfering with other occupations connected with 
the cultivation, such as the hauling of trash, the weeding 
of young ratoons, &c. r many planters are of necessity com- 
pelled and sometimes even from a want of canes to post- 
pone their planting season to the fall, or the months of 
September, October and IS ovember. These latter months 
I also regard as the most favourable, although, in stiff 
loams, we could not, at this season, avail ourselves of the 
advantages of ploughing and harrowing : such lands ought 
therefore to be tilled at the commencement of the dry or 
of the wet months ; but light loams can be planted in Octo- 
ber. Every knot or joint of the cane may be rendered 
available for plants; but the top is certainly the best. 
When the body or stem is used as such, and the planting 
pursued in dry weather, 2 or even 3 slips should be em- 
ployed, but in wet weather, and when tops are used, one 
plant may suffice. Stout plants, 1 have already stated, 
project a greater number of roots than thin ones ; but, as 
young plants absorb their food by the roots, which are pro- 
portionably much more developed than the leaves, the 
greater the number of roots, the greater the quantity of 
food imbibed by the young plant, and the more vigorous 
its growth : consequently the planter will eventually gaiu 
by using superior canes for plants. I may also add, by 
way of remark, that as the plants require to be laid deeper 
when the plough is used, the preferable season, in this case, 
would be at the end of the wet season, when a redundant 
moisture will not cause them to rot. Although two sea- 
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■otis are generally acknowledged as the most eligible, the 
business of planting can be pursued (according to the na- 
ture of soils and other circumstances) at any time of the 
year, — as is the practice followed in some of the neighbour- 
ing colonies : the choice must therefore rest with the intel- 
ligent planter. 

49. The first weeding should be given as soon as possi- 
ble, for several reasons ; but mainly, because the supplying 
of decayed plants should be accomplished in sufficient time 
to allow their attaining a growth, which may prevent their 
being stifled by successful ones. After each weeding, the 
stools produce new sprouts, which continually increase the 
original stock : on this account, the weeding should be per- 
formed with regularity, in order that all successive sprouts 
may have a fair chance of growth, so as to be cut to ad- 
vantage with the first grown canes. 

50. Trashing is another important operation, which, I 
believe, is generally performed without due attention. It is 
intended to favour the maturity of the cane, or, at least, to 
diminish the proportion of its watery parts : in fact, when 
any succulent plant is exposed to the heat of the sun, part 
of the water circulating therein is gradually diminished by 
evaporation. But we must not forget that the leaves are 
the principal means of nutrition in the cane, so that we 
must refrain from taking off a single green leaf, lest the 
plant should be injured. Canes occasionally become 
very dry, and when ground, a large proportion of the sac- 
charine matter remains in the mogass, from the aqueous 
parts- of the canes not being sufficient to cause a proper 
dilution, so as thereby to carry out a larger quantity of 
sugar. Trashing will tend to augment such dryness : it 
would therefore be a measure of prudence, that canes in- 
tended for grinding in March, April, May or June, should 
be trashed both sparingly and cautiously ; except perhaps 
in those localities which are moist and not exposed to a 
free current of air. Trashing should, at all events, be re- 
sorted to with great caution and performed with particular 
care in light soils which are exposed to the action of • 
scorching winds. 

51. By many planters, canes, although ripe, are allowed 
to stand-over for the next crop, which plan is considered 
as highly advantageous. Had I not, in support of my 
opinion, the experience of practical and successful planters 
from various quarters of the Island, I should prudently re- 



16 

frain from any remarks on this subject, as I am aware thaf 
(by not a few) it will be held preposterous to disapprove 
of a practice so highly lauded. Though the custom of 
preserving stand-overs is acknowledged to have its advan- 
tages and disadvantages, the former are but apparent, 
whilst the latter are real. It is alleged that, by this plan, 
the fertility of the soil is preserved for a longer period 
and the average produce increased. True, the fertility of 
the soil is not so quickly exhausted, because crops are not 
so frequently taken off; consequently a less proportion of 
alkaline salts is withdrawn, and, on the other hand, a larger 
proportion restored by the trash being allowed to decay on 
the ground. The average produce is also increased, but 
only during the year in which the stand-overs are cut ; for 
it is well known, that ratoons following stand*overs give a 
smaller return than those succeeding canes which have 
been cut at a proper maturity and at regular intervals. 
Moreover, in this system, many stools are found to have 
decayed, and an extensive supplying is the consequence ? 
many canes also, by falling, rot or are crowded with roots 
or earthy substances ; the liquor is thereby soiled, so as to 
occasion much trouble iu manufacturing the sugar which, 
after all, results in being of a bad quality. I believe there, 
fore that the favourite practice of stand -overs ought to be 
abandoned. — as a general system in colonial agriculture ;— 
and the more so, as the planter is thereby obliged to keep 
a larger extent of land in cultivation, which, under our pre- 
sent circumstances, I consider a very unwise policy. It 
would be far more advisable that a limited portion of land 
should be well and properly tilled, than that a larger ex- 
tent should be improperly cultivated. The more frequent* 
ly tilled the land, the more vigorous will be the vegetation, 
the more crowded the stools and abundant the returns in 
sugar. However, this is not the method with our planters, 
who generally indulge in extensive cultivations, which are 
unavoidably neglected when they fall short of hands, as iff 
too often the case. It is also evident that there must be a 
. great saving in the proper culture of 25 acres of land, in 
preference to a superficial cultivation of 30. The extent 
being lessened, more attention will necessarily be paid to 
the culture of the remainder, as also a larger quantity of 
manure spared for each field : the cartage of canes will also 
become cheaper from their being nearer to the works : — in 
fact, every one may perceive, at a glance, the many advan- 
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gages to be derived from such a system. I may also here 
Add, with reference to the habits of our labouring class, 
that whenever the land is over-foul with weeds, the 
labourer becomes weary and disgusted with the work, and 
of course performs his task badly and unwillingly ; whilst, 
on the contrary, he does the same willingly and cheerfully 
where the vegetation is luxuriant and weeds scarce. There* 
fore, a limited extent of land carefully attended to, rather 
ihan a large extent sparingly cultivated, ought to be the 
general rule, 

52. Cane-pieces are generally too large, some of them 
being from J 2 to 20 acres. Against such large fields I 
hold the following objections : the air has not a free access 
to the cultivation ; it is a fact, that labourers become dis- 
satisfied when too long retained in weeding the same field, 
for they do not calculate on the general extent to be clean- 
.ed, but by the number of pieces gone through, so that they 
are always anxious to get rid of the piece on hand ; also, 
when the canes are brought to the mill by means of carts, 
these vehicles running in the same track, cut up the ground 
And destroy a great number of stools. But what is still ' 
more important, when such extensive cane-fields take fire, 
it is almost impossible to check its spreading, and a pro- 
portionate loss is the consequence. I therefore suggest 
that the extent of each cane-field should vary from 6 to 10 
acres at the utmost ; all the above-mentioned inconveniences 
would thus be avoided, or, at least, greatly diminished. 
The rows and ranges should, as far as possible, run in the 
general direction of the prevalent winds, and plantain walks 
be established in the ranges (as the custom once prevailed 
in the Naparimas), both as a provision supply and a pre- 
ventive to the spreading of fire, in the event of its occur* 
xence. 

53. Another plan generally adopted (and by the planters 
of the Naparimas principally), is the keeping up of cultiva- 
tion for years by regular and extensive supplying. I con- 
fess I am at a loss to understand the advantages to be 
^derived from such a practice, whilst its many defects must 
be evident to all and every one. It is argued in its support 
ihat the operation of planting is expensive, and moreover 
hazardous, — the plants being liable to many accidents from 
the seasons and other contingencies. It will, however, be 
conceded, I believe, that the surplus yielding will compen- 
sate the outlay even allowing the necessity of extensive 
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supplying ; but by the use of' the plough in planting, the 
expense will be greatly diminished, as also the chances of 
failure in growth. By more frequently replanting his fields 
the planter would be constrained to limit his cultivation in 
general, which, I contend, is an advantage, since he could 
then spare more labour and manure, and thus obtain supe- 
rior tillage. In Porto Rico (private information) and 
Venezuela (Codazzi) they consider replanting every six 
years to be the best plan. I do not propose any limita- 
tion of time, but would merely suggest that every eane-field 
be replanted whenever it dees not give an average return 
of from 3,000 to 3,500 lbs. per acre. The produce, on 
this system, being augmented by one fourth, or nearly one 
third, the cultivation could be reduced in the same propor- 
tion, supposing the planter could not or would not keep 
up a larger extent. 

54. Very few planters know the exact extent of their 
cultivation, so that they are very often disappointed at re- 
sults calculated from false data ; and what is worse, if the 
work is performed by the job, they pay 25 and even 75 
per cent, thereon more than they ought. To ray certain 
knowledge, a proprietor calculated that he had 256 acres 
in cultivation, and paid jobbers for clearing, planting, and 
late for cutting his canes at the calculated extent ; his estate 
having been afterwards surveyed, it was found that the 256 
acres were reduced to 150 f orty-hundredths acres only ; 
a case of the same nature occurred with another planter 
who found only 137 sixty-hundredths acres where he had 
estimated an average of 224 : other facts of the same 
nature would be found to abound on enquiry. I there- 
fore strongly advise our planters to have their plantations 
carefully surveyed, and a diagram of the same drawn for 
future guidance in similar cases. As it is, from several 
circumstances which have fallen under my notice, I believe 
the quantity of cultivated land will, most generally, be 
found smaller than is warranted by expectation. 

55. 1 have, in the foregoing suggestions, endeavoured to 
point out the defects in the present method of cultivating 
the sugar-cane, and proposed the changes to be conse- 
quently adopted. It now remains to close this essay by 
offering some remarks on the manufacture of sugar. This 
branch of colonial industry is of still greater importance 
than the culture itself, as it demands a more considerable 
outlay and greater annual expense. I have proved, I be* ' 
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Jieve, that scientific principles could do no harm, but would 
on the contrary contribute to improvements in the cuitiva- 
iion of the sugar-cane; these principles are, however, 
still more applicable with regard to the manufacfure of its 
produce. 



MANUFACTURE OF SUGAR. 

CHAP. XI. 

Remarks on the Manufacture of Sugar in Europe. 

Manufacture of Sugar in Europe— Increase of profits on superior qualities 
of Sugar — Clarifiers — Tempering — Defecation — Evaporation- 
Concentration— Summary of beet-root sugar manufacture. 

56. Every one is, I believe, fully convinced that a far 
superior quality of sugar may be obtained, than is at pre- 
sent manufactured in the colonies ; but how few believe in 
4he possibility of ever arriving at such a desirable result 
under our actual arrangements ! And yet, it is not im- 
possible to effect in Trinidad, that which has already been 
effected elsewhere. Now, sugar is not manufactured 
solely in the colonies, nor from the sugar cane alone : in 
Europe, and particularly in France, much finer sugar is 
extracted from the beet, although a root of much more 
difficult manipulation than the cane. To those countries 
we must therefore look for improvements. 

We observe then that, in France, most of the maim- 
facturers use similar boilers, and which are acted on by 
fuel-fire, as our own. A certain number of establishments 
will be found which carry on the process of manufacture 
by means of steam, but the number of those using the 
vacuum process is comparatively small ; yet it is well 
known that the results obtained are far superior to those 
with which we are so easily satisfied. However, let it not 
be supposed that success is invariable : in Europe, as in 
the colonies, where some succeed, others fail;.conse« 
quently, the mere introduction of processes adopted in 
Europe would not remedy the evil. It cannot be too 
loudly proclaimed <hat, to the close attention paid to all 
manufacturing operations, and the extreme cleanliness per- 
vading them, are, in a great measure, to be afccribe*} those 
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successful results. Certainly* due attention can be bestow- 
ed, as well as cleanliness introduced in all our proceed- 
ings, and that, without much expense, as Mr. Cargill has 
endeavoured to prove. A few alterations in the apparatus 
would lead to beneficial results, and the surpuls value of 
sugars of a better quality would speedily repay the outlay; 
for superior sugars do not only sell at higher prices, but 
are disposed of more readily. Not to seek instances out 
of Trinidad, I may here mention that the whole crop of an 
estate, in the quarter of Caroni, was sold at 6s. higher than 
the common sorts of Trinidad sugar. Let us now examine 
into the profits derived by the proprietor^ solely from the 
quality of his produce : Supposing each hogshead to 
weigh 16 cwt. nett — at 6s. per cwt , this equals 96s. or 
#23. 00 cents per hogshead. — Let us further suppose the 
planter to have manufactured 150 hogsheads of a similar 
quality ; his nett proceeds (at the above average price) will 
have been at least $3,450. But carrying our calculations 
still further, let us estimate in the same manner and at a 
-similar rate the entire crop of the colony : for the present 
year (1846) it may be averaged at 25,000 hogsheads 
(weighing each 1£ cwts.) or 400,000 cwts. ; thus giving a 
clear and surplus return of $575,000, which would so far 
reduce the debt of the planting interest, or, at any rate, be 
brought into useful circulation. I moreover contend that, 
i>y adopting such of the changes as I intend to propose, 
-the manufacture of sugar generally would become of 
easier operation. In fact, it has, in those countries where 
the beet is cultivated for the purpose, already received 
nearly all the improvements of which it is susceptible. 
The juice is obtained by different processes : generally, the 
roots are grated, and the pulp placed in sacks, which are 
submitted to a proportionate pressure. On being expressed 
the HquorMs received into clarifiers, where it is heated, 
tempered, and clarified. 

57. There are various kinds of clarijers : — 1st, Those 
heated by steam, which are copper-boilers with a double bot- 
tom, and furnished for the passage of steam with a pipe 
leading into the generator, or steam reservoir: a cock, adapt- 
ed to the pipe, allows or prevents (at will) the introduction 
of steam between the double lining of the boiler : this 1 inter* 
mediate space has also a communication with the exterior 
by means of an air-cod, which is opened at the moment 
that the steam is introduced, in order to allow the escape of 
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whatever small quantity of air or water might be contained 
in the doable bottom, and which, without such precautions, 
might occasion accidents by sudden expansion or vaporisa- 
tion. A third cock, placed at the side of the boiler, and 
a quarter of an inch from the upper base, affords a passage 
to the clarified liquor ; and a fourth cock, adapted to the 
lowest point of the clarifies serves to run* off the sediment 
of the clarification. 

Many manufacturers, and even those of the highest con- 
sideration, use clarifiers heated by fuel-fire : these may be 
mounted in three distinct ways, — 1st, They are hung, as our 
boilers, but on separate furuaaes : on this system, when the 
liquor has been clarified, the fire must be extinguished (to 
allow a deposition or settling), which is not only trou- 
blesome, but also causes the waste of a large proportion 
of caloric ; besides, water is frequently required to be 
thrown into the furnace, for the purpose of reducing the 
temperature : this therefore, it will be perceived, is a sys- 
tem altogether defective. — 2nd, Instead of one clarifier 
established as a fixture over a furnace, two or three clari- 
fiers (according to the scale of the manufactory) are 
arranged, so as to be heated by one common furnace, con- 
structed in such a manner as to allow/ under each of the 
clarifiers, a passage, across which the progress of the fire 
may be stayed by means of a damper, — capable of being 
raised or lowered at pleasure : each of the clarifiers is fur- 
nished with a cock for the issue of the clean liquor, and 
another for that of the sediment. When the first clarifier 
has been acted on, the damper is lowered ; the boiling then 
ceases, the liquor subsides, the scum with lighter impuri- 
ties forming a kind of yeast above, and the sediment falling 
below ; the pure liquor is next drawn off, and the sediment 
allowed to escape : thus of the whole in succession. This 
is a simple and effective arrangement, and particularly 
suited to estates having cattle-mills. — 3rdly, Mr. Raph- 
aeau of Lisle has invented another system, which is very 
ingenious and also extremely simple. He causes two 
lever -boiler s to be arranged and suspended at the opposite 
extremities of a lever, in like manner as the scale-plates 
are suspended to each extremity of a balance-rod ; but in 
this case, it is not the scales which are moveable on the 
pivot, but rather the latter which turns, at its base, on a 
steel point in a corresponding socket. A furnace con* 
Sir uc ted within reach of the suspended clarifiers may re- 
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ceive them successively, by causing the supporting pivof 
to turn on its base. After boiler No. 1 has been acted 
on, No. 2, which has been filled in the meantime, takes the 
place of No. 1 over the furnace : the latter cools, the li- 
quor subsides, and is drawn off in a clear state : the sedi« 
ffiettt having run out. No. 1 is again filled, takes the place of 
No. 2, and so on to the end, when the fire is extinguished. 

58.' Whatever be, in other respects, the system adopted, 
tile method of tempering is always the same. The manu- 
facture is carried on during autumn and even part of win- 
ter, when the temperature is very low : the liquor is there- 
fore heated to 77° Far. and lime then added (previously 
reduced to a solution, by a mixture with its own weight 
of Water); it is next thoroughly stirred, in order that all 
parts of the liquor may be acted on by the temper j the 
beat is then augmented till ebullition commences and the 
liquor rises, at which stage the passage of the heat is stop- 
ped, the liquor allowed to settle for a few minutes, and 
afterwards drawn from below in a clear stream : the mo- 
ment any impurity is perceivable, the cock is turned, the 
sediment run off, and the clarifier cleansed. The clrifica* 
tion proceeds progressively with the tempering ; for, as 
soon as the lime has taken effect, a solution of bullock's 
blood in water is added. The quantity of lime employed 
in tempering the beet root juice is very great, being about 
lib. to an hectolitre or 22 gallons of liquor. 

5Q. Tempering, clarification and subsidence constitute 
what is termed the defecation of liquor. This operation is 
considered as the most important, from ks being that on 
which all others depend ; for without proper defecation, 
there cannot be good sugar. The defecated liquor b con- 
veyed to the coppers, in which it becomes purified during 
the process of evaporation by unremitted skimming. The 
syrup is submitted to a final operation by filtration through 
animal charcoal, but rather for the purpose of rendering it 
colourless* and taking out the small proportion of lime 
which may be still retained, than as the means of further 
purification. One of the best boilers for effecting the pro- 
cess of evaporation and which has also obtained general 
adoption is that of Mr. O. Pequeur. — It presents the ap- 
pearance of a longitudinally bisected cylinder, rounded at 
one of the extremities, and resembles, in form, a bathing-pan. 
At the lower part of the base or opposite end of this boiler, 
is introduced a strong tube leading from the generator, and 
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provided with a cock that admits or cheeks the passage of 
steam, as required : this may be termed the entrance- tube, 
from which branch out three conveyance pipes— laid paral- 
lel to eaeh other, as also to the nearest side of the boiler 
— and thus ensuring an equal pervasion of steam through- 
out. At the rounded extremity or summit of the cylinder 
these pipes are necessarily curved, in order to again run 
parallel with the opposite side of the boiler, so as to issue 
into another principal tube at the base, similarly arranged as 
the former, and also provided with a cock : this, by being 
opened, allows the escape of the air or water that may be 
contained in the conveyance~j)ipe9 communicating between 
the two tubes, the latter of which may thence be called the 
escape-tube. The conveyance pipes, by the manner in 
which they are adjusted, and from hinging on the entrance 
and escape tubes, form a sort of appendage or moveable 
grate, by raising which, the cleansing of the pipes them- 
selves, as also of that part of the boiler below the grate is 
effectually performed. The whole apparatus is slightly in- 
clined, and a cock adapted at the base for the issue of the 
syrup. 

60. The concentration of liquor is effected, — 1st, in 
boilers heated by fuel -fire, and mounted on furnaces in the 
same manner as our own :— 2ndly, in the bascule or 
striking tache, or in the twin-boilers : — Srdly, in boilers 
heated by steam,— and 4th ly, in vacuum-pans. All other 
matters, such as the precautions to be taken in ascertaining 
the striking-point, the marks drawn from the tache^bubble, 
the thread, &c. are similar to those practised in the colo- 
nies.— The bascule or striking -t&che and the twin* boilers 
are commonly established on a separate furnace, and ren- 
dered moveable, the former by means of a chain and block, 
the latter, like Mr. Raphneau's lever clerijier, by turning 
on a pivot. Goal is used as fuel tinder these boilers; 
mogass or wood could not be employed as such without 
danger of fire to the buildings. When concentration has 
been effected to a sufficient degree, the striking "tache is 
raised at one end, the syrup flows into the cooler by a 
spout, and a fresh supply is then added for concentration. 
When the twin or lever-boilers are used, the apparatus is 
made to revolve, the contents of No. 1 are transferred to 
the cooler, and No. 2 having been previously filled with 
syrup, takes the place of the former over the furnace. 
With regard to concentration by steam, it can only be 
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effected, to any advantage, in vacuum-pans, and these have- 
as yet been adopted but by few manufacturers. 

61. Let us now resume the detail of the operation* 
practised on the beet»root juice. 1st. Temper, and clari- 
fication with bullock's blood ; 2nd. Deposition or subsi- 
dence, and racking/ 3rd. Filtration through animal* 
charcoal, and evaporation / 4th, and lastly, concentration. 
It may be well to remark that there will have been a sort 
of preparatory filtration through the sacks in which the 
pulp had been previously placed and pressed. Mr. 
Cargill, in his Essay, proposes, 1st, filtration through* 
wire-cloth ; 2nd, clarification by heat alone, or by heat 
with the addition of vegetable albumen and a clear rack- 
ing / 3rd, tempering in deposing or subsidence vessels, 
and racking again ; 4th, concentration. It is here seen 
that Mr* Cargill's method is precisely that of the French 
manufacturers, with the exception that the former has 
made a slight addition which renders his practice a little 
more complicated ; for, besides clariners, he requires 
deposing or subsidence vessels. I think the latter can be 
avoided by effecting a complete defecation in the clarifiers :' 
however, it rests with the practical planter to decide on 
the merits of the two systems. But Mr. Cargill, in com- 
mon with all European manufacturers, regards defecation* 
as of the highest importance — a point which will be rea- 
dily admitted on even the slightest reflection. By settling, 
the liquor is cleansed from all impurities which might have 
passed through the strainers, or combined with the tem^ 
pering lime : the latter also, by the same means, will be 
effectually separated from the liquor. If, instead of being 
removed, this mass of impurities be allowed to flow into 
the boilers, it will necessarily become carbonized during 
the process of concentration, so as to colour the sugar, 
and increase the proportion of molasses — which substance 
is an uncrystallizable sugar, and not at all a component it* 
the sugar-cane, but is positively the result of a deteriora- 
tion of the purely saccharine matter therein contained, a* 
has been proved by Peligot, and still more lately by Ca- 
saseca, professor of chemistry at the Havannah. " The 
juice of the cane is nothing else than water, in nearly a 
pure state, containing one part sugar to about four of 
water." fPeligotJ 
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CHAP. XII. 

Remarks and Suggestions on the Manufacture of Sugar 
from the Cane. 

Analysis of the cane-juice— Of the cane itself— Rinds and degrees of 
fermentation in the cane-juice— Effects of viscous fermentation — 
Correctives— Promptness of ebullition necessary for the prevention of 
fermentation— Cleanliness a tine quA non— Machinery and utensils 
in use throughout the Colony — Receiver — Strainers— Hurdle and 
Blanket— Temper— Test-paper — Clarijien, their importance — 
Most preferable kinds— Thermometer, its use — Its operation — S«c- 
vluwomeler, available in certain points— Indirect advantages of the 
test-pager and thermometer — Boilers— A comparison between iron 
and copper boilers—*' Central Factory" systems— Their advantages 
— General calculations in proof thereof— Proportions similar though 
data be defective— Objections examined— Economy of manual labour 
to be realized by tram-roads— Positive results to the Colony and the 

Slanting interest generally— Groundless apprehensions on the part of 
irge proprietors— Advantages to be individually obtained— Real 
difficulties, probably of a legal character — Various methods of 
operation in the adoption of the factory system— Conclusion. 

62. Professor Pelligot has operated upon cane-juice 
sent him from Martinique, after it had been heated 100° 
cent, or 212 Far., and carefully preserved in bottles her- 
metically sealed. Professor Gasaseca on the other hand 
has operated upon juice obtained from fresh canes, and 
the subjoined proportions were the results of their ana- 
lysis. The composition of the juice of the cane is, ac- 
cording to 

PeligoL H Casaseca. 



Svgar ..209.0 

Mineral Salts 1.7 

Organic Matters .... 2.3 
Water 78T.O 



1000.0 



Sugar 209.4 

Mineral Salts 1.4 

Organic Matters. . . . 1.2 
Water 788.0 

1000.0 



63> The composition of the cane itself is, according to 
the same— 



Piligot (Tahiti cane from 
Martinique). 

Sugar ... 19.1 

Woody fibres 10,4 

Water ,, 70.5 

100.0 



Casaseca (Creole cane from 
Cuba). 

Sugar, salts & org. matt. 17.7 

Woody fibres 16.4 

Water , 65.9 

100.0 



so 

Professor Casaseca has also attempted some compara- 
ratif e experiments on the richness of different varieties of 
the sugar-cane, from which the Tahiti cane has been found 
to be the richest specimen. — (See Appendix — Note B.J 

64. The juice of the sugar-cane, as already stated, may 
be considered as water, containing in solution sugar and 
a very small proportion of salts and albumen : it quickly 
undergoes the process of acid fermentation, which in 
greatly accelerated by a high temperature, as also by 
the presence in the liquor of organic particles — such as, 
for instance, the fibrous parts of the cane itself. The 
acids formed during the fermenting process appear to be 
lactic and acetic acids, which, by combining with lime, 
form soluble lactates and acetates. (Boussingault). Ve- 
getable juices which contain, together with sugar, such 
substances as albumen, often undergo another peculiar 
kind of alteration which is termed viscous fermentation : 
this latter kind is the more apparent when the proportion 
of albumen is greater, as in the juice of the beet-root, 
onions, &c. Such juices, at common temperatures, fer- 
ment in the same manner as a solution of sugar, and acid 
fermentation first takes place ; but at a temperature of from 
95° to 104°, a spontaneous decomposition becomes appa- 
rent: "both the sugar and the azotized compound (ai« 
" bumen) are decomposed, when ammonia is formed, as 
*' well as lactic acid and a mass resembling gum arabic, 
" which forms a thick viscous solution with water/' (Liebig.) 
From this singular alteration of the cane-juice, which may 
be considered as by far the most serious deterioration to 
which the liquor is liable, the concentration of syrup is 
found to become very difficult, as also the granulation of 
that part of the saccharine matter remaining undecom- 
posed. 

Undoubtedly every planter and boilerman must have 
had an opportunity of witnessing the evil effects of viscous 
fermentation : the liquor, in this case, is frothy even in the 
tache, and frequently, granulation cannot possibly be ob- 
tained. The sugar manufactured from such liquor is soft, 
of a dark colour, and the molasses therefrom of a bad 
quality. Lime is of no use in correcting such defects ; on 
the contrary, a large proportion of this substance makes 
matters worse : water and lime-juice appear to be the best 
corrective ; this is a case in which alum also might be of 
great utility. Now, let us examine the circumstances un- 
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der which viscous fermentation is excited in the cane juice : 
such a ehange invariably occurs in the juice of such canes 
as have been parched by the sun, (either during a long 
drought or from some local circumstances), as also of 
those which may have been burned by accident ; in fine, in 
plant or other canes which, having grown vigorously, are 
ground before arriving at perfect maturity : I may here 
add that cane-juice, in this latter case, admits more easily 
of correction. It is however necessary, under any of these 
circumstances, to boil low, and to strike as thinly as possi- 
ble in the cooler. (See Appendix — Note C.J 

It has been ascertained that, on ordinary occasions, acid 
fermentation takes place in the cahe juice about 20 minutes 
after its extraction ; but acids act in decomposing part of 
the sugar, which # thereby becomes uncrystallizable ; so 
that our principal object ought to be a prevention of the 
fermenting process, which renders the manufacture more 
difficult, and increases the proportion of molasses. We 
should therefore bring the liquor to the boiling point 
twenty minutes at most after its extraction (in order to pre- 
vent a certain degree of acidity), or otherwise provide for 
its reception in as cool a place as possible ; although I 
find the trial rather difficult, our medium temperature 
being from 80° to 84° Far. — Again, cleanliness every 
where and throughout every department of the manufac- 
ture, from grinding to potting, should also be observed ; 
and to obtain this desirable object, perhaps the proprietor 
will find a personal and unremitting superintendence of the 
works more to his advantage than the overlooking of the 
field. 

65. These principles once admitted, each planter must 
depend on his own judgment in the adoption of such mea- 
sures for carrying into effect the above suggestions as 
may suit either his means or the nature of his local 
arrangements : nevertheless, I shall propose such plans as, 
in my opinion, may be the best adapted to the different 
orders of machinery and kinds of utensils used in the 
colony. 

The trough or receiver should never be placed within 
the mill-ring itself, for the following reasons : — In cattle- 
mills, a large quantity of dust is continually shaken up by 
the movements of labourers and the trampling of animals, 
as also by the breeze, and a great quantity of that dust 
must inevitably be carried to the receiver. This incon- 
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venience, it is true, is not so great with water mills and 
steam-engi nes ; but, in the latter, the heat from the boiler 
will have an injurious effect by promoting fermentation : 
all which inconveniences can be avoided, simply by placing 
<the receiver at some distance from the mill, besides which, 
it should be, in all eases, properly*covered. For similar 
reasons, the spoutings ought also to be covered, and both 
the former aad latter lined with metal or even made of the 
«ame* The spouting could be formed in two parts ; the 
upper or covering part being moveable by means of hinges 
attached to the sides. The liquor should Sow from the 
mill-bed into the spoutings, through a coarse strainer, in 
which the grosser impurities would remain, to be after- 
wards removed, wh$n necessary, by the mill-boatswain : 
another wire-cloth filter of a finer quality should also be 
placed at the other extremity of the mill-spouting, so as 
to arrest a further portion of impurities. The receiver 
itself might be provided, (2 inches below the upper edge), 
with a hurdle covered with a coarse blanket, which would 
act as an efficient strainer : this latter plan has been pro- 
posed by a skilful and scientific manufacturer (Mr. Chs. 
Derosne), and is not only simple but effective. It will 
doubtless be objected that such a strainer would not arlow 
a free and sufficiently rapid passage of liquor for the pur- 
pose of manufacture ; but the previous straining, and the 
large surface of the hurdle will render the filtration much 
easier. The strainers, the hurdle and blanket should be 
carefully cleaned, after each operation, by a person espe- 
cially entrusted with that department : the additional ex- 
pense would be only $64 for the whole crop, even sup- 
posing the individual to earn 40 cents per day ; but by 
due attention to this point, it would perhaps be found 
possible to dispense with one of the attendants in the 
boiling-house. At all events, I dare say that the advan- 
tages to be derived from a thorough filtration would fully 
repay the trifling sum of $64. 

66. The momeut the clarifiers are filled, the temper 
should be added, the liquor brought to the boiling point as 
rapidly as possible and, if containing much impurity, a so- 
lution thrown in of the West Indian elm (guazuma ulrni* 
folia) which, by its own coagulation, will aid in clarification. 
The temper rnlist invariably be supplied in a state of solu- 
tion, and the liquor thoroughly stirred. It will be next 
tried with the blue or yellow test-paper, and then a small 
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quantity placed in a glass to ascertain the degree of purity. 
The use of the test-paper is based on the property which 
acids possesb of changing their colour from blue and yellow 
to a red hue ; whilst the alkalies restore them to their pri- 
mitive colour. If the liquor contain acidity, the hue will 
become red or remain bo, but will change to blue or yillow, 
should there be an excess of alkali : indeed, of the latter 
there ought always to be a slight excess in the liquor, — 
acids being more injurious than alkalies. (See Appendix — 
Note D) 

The moment ebullition commences, the passage of heat 
should be stayed (by lowering the damper or turning the 
steam-cock), the liquor allowed to subside, and then drawn 
off in a clear state. 

67. It is impossible to obtain a satisfactory defecation 
without clarifiers— I am therefore of opinion that these 
ought to be adopted by all planters : disappointment ought 
not to be apprehended where necessary precautions are 
previously taken. Mr. Raphneau's clarifiers should be 
adopted in preference to all others, in those estates ope- 
rating with cattle, or water-mills ; but on those possessing 
steam-engines, the double-bottom or steam-heated clarifiers 
will be found most available : these might also be success- 
fully combined with water-mills, as such machinery readily 
allows of a generator being established for the purpose of 
defecation as well as of evaporation, which latter could be 
effected in Pecqueur's copper-boiler; and in the absence of 
generators affording steam for, the purpose of manufac- 
ture, concentration as well as defecation could be conduct- 
ed in the twin or lever boilers, according to Mr. Raph- 
neau's system. The bascule tache might also be used in 
concentration, and should then be mounted on a separate 
furnace, which could likewise be made available for the 
clarifiers. 

68» The Thermometer. — This instrument can be render- 
ed useful in ascertaining the decree of concentration. In 
fact, when a certain proportion of a soluble substance, as 
sugar for instance, is mixed with water, the latter requires 
a higher degree of temperature for ebullition; and the tem- 
perature required is so much higher, as the concentration 
x is greater- But, it has been found that 100 parts sugar 
and 60 parts of water at 219° Far. form a saturated sac- 
charine solution ; on the other hand, a certain proportion 
of water being evaporated, the solution will become more 
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highly concentrated, a certain quantity of sugar will depcr~ 
site, and the quantity in readiness for such deposition will 
be greater, as the temperature becomes augmented ; sO 
that, at 280° , there will remain no proportion of water. 
It has been found by exact calculation, that low striking cor* 
responds to 232° or 234° Far., and high striking to 237 * 
or 240° Far. — The thermometer should be graduated to 
26Q° at least, aud mounted on a piece of wood, so as to 
allow a gradation of half degrees. Perhaps the Clusius, 
or centigrade thermometer would be found preferable, as 
being of easier calculation. At all events, the thermo- 
meter should be employed in ascertaining the degree of 
concentration attained by the liquor, and thus rouse the at- 
tention of the chief boilerman to the other signs in striking 
already mentioned. 

6&. The saccharometer is not of equal importance with 
the test-paper and thermometer: yet by supplying the 
planter with a test for proving the richness of his cane* 
juice, it will, at the same time, furnish him with the means 
of calculating the influence of seasons and local circum- 
stances on the general yielding of his canes, as also of 
ascertaining his loss from the deterioration of the saccha- 
rine matter during the process of manufacture, and its 
transformation into molasses. 

The adoption of the test-paper and thermometer will 
certainly act as a check on the monopoly of our boiler- 
men, and enable the proprietor or manager himself to 
become, in a short time, a practical manufacturer, so as to 
be fully capable of controling the operations of the 
boiling-house. It will likewise, by imparting to the 
manufacture something of a scientific character, attach a 
' certain degree of respectability to those employing these 
instruments, and encourage the more intelligent of our la- 
bourers in acquiring such attainments as may raise them 
to a higher position in their class. 

70. Cast-iron boilers are generally, if not exclusively, 
used in the manufacture of sugar in the colonies. They 
were first adopted by the Dutch, on the plea of economy : 
in fact, they are bought at a much cheaper rate than cop- 
per boilers; but on a close examination of the many 
advantages possessed by the latter, these will perhaps 
appear in a more favourable light. — The conductiug power 
of copper is more than double that of iron ; that of the 
former being as 898.20, whilst the latter is as 374.30. 
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It has been further ascertained by many direct experiments, 
that a square surface of 3 feet 3 inches in a copper-boiler 
of requisite thickness (say | inch), will allow the passage 
of a sufficient quantity of heat to evaporate 9 gallons of 
water, whilst an equal surface in a cast-iron boiler will 
conduct no more than will be capable of vaporizing 4£ 
gallons : moreover, it is easy to give to copper-boilers any 
size required ; they are neither liable to crack or burst by 
abrupt transitions of temperature, nor to rust ; consequent- 
ly they are safer, and much more easily kept in a state of 
cleanliness. Copper is also more durable ; and by con- 
structing boilers of this metal in two distinct parts, the 
bottom, when worn, could be changed, and another adapt- 
ed : again, the size of the boilers being increased, and their 
conductibility thereby augmented, the number could be 
diminished, and, of course, the outlay in proportion : in 
fine, old copper is sold at remunerating prices ; old iron is 
altogether worthless. Therefore, if copper boilers exact a 
higher purchase, their durability and the economy of fuel 
will compensate the price: in addition to tiiis, it is a 
maxim that " quick boiling makes good sugar ;" and this 
advantage would be much more readily secured with a set 
of copper than of iron boilers. 

71. Such are the remarks in which I have considered it 
profitable to indulge as regards the manufacture of sugar: 
it remains with the planter to adopt such of the suggestions 
as he may consider admissible in his establishment. Res- 
pecting the improvements in contemplation, I shall point 
out the " central factory" system, and without dwelling on 
its many advantages, strongly suggest its introduction as 
the sheet-anchor of the West India islands. By enforcing 
a division of labour, it will improve both agriculture and 
manufacture, — the planter and manufacturer being res- 
pectively able to devote all their time and individual atten- 
tion to each of their particular branches. 

Some very simple calculations will tend to shew the 
advantages to be derived from the introduction of u central 
factories." The whole crop of the present year (1846) 
may be estimated at 25,000 hhds., weighing 16 cwts. nett 
each : — It has been already stated that 2,500 lbs. per acre 
may be considered as a fair average yielding. The gene- 
ral crop for 1846 being 25,000 hhds. of 1,600 lbs. each, 
the total amount should be 40,000,000 lbs., and the whole 
extent of land reaped or out would consequently be 16,000 
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acres : but we must allow about 20 per cent extra for 
stand-overs, or canes preparatory to the ensuing crop, or 
3,200 acres more. Let us now suppose #5 to be an ave- 
rage price for sugar ; we shall then have, by adding the 
prices of rum and molasses (say #300,000) a total proceed 
of #2,300,000 or nearly #145 per acre. New, the ex- 
penses lor the cultivation of an acre of land may be taken 
at #25, and these expenses (for culture alone), may also be 
estimated as bearing a proportion of from 25 to 33$ per 
cent iu the general expenditure, — according to the nature 
of the land and other circumstances : — consequently, the 
total amount for culture, manufacture, &c, should be 
from $75 to #100 per acre, — to which must be added the 
outlay for the cultivation of the 20 per cent remaining un- 
rcaped, or #5, — thereby raising the general expense from 
#80 to #105 per acre. Hence the total expenditure of an 
estate making 200 hhds. of sugar, or cutting an extent of 
128 acres of canes, might be calculated at from #10,240 to 
#13,440 ; thus leaving an average nett proceed of from 
$4,960 to #8,160. By adopting the '• central factory" sys- 
tem however, we shall avoid the expenses of manufacture 
altogether, — including the cash for materials, carpenter and 
mason-work, stock, shooks, 8cc. ; in fact, the outlay on all 
objects connected with the manufacture of sugar ; still, we 
must allow some extra expense for improve men ta in cul- 
ture, and also for an increased cartage. Let, then, the 
general expenditure for cultivation alone, according to the 
Central Factory system, be raised to 50 per cent instead of 
25 or 33$ per cent ; there will still be to the sugar grower 
a saving of from #2,560 to $5,760, thus raising his nett 
proceeds to #7,520 or #10,720. 

Probably the data from which these calculations are ob- 
tained may not be regarded as precisely correct, but the 
proportion will remain the same in any case, and each 
plantex may accordingly estimate the advantages he might 
personally derive from the adoption of the new sys- 
tem. {See Appendix— Note E.J 

72. It has been objected by some persons that their 
present works and machinery would become a dead or 
lost capital : to this I answer, that the boiling as also the 
mill and mogaes-house could be rendered available as la- 
bourers' dwellings, stores or stables. But even admitting 
the fact of their becoming useless, — I contend that there 
would be still an advantage in getting rid of the actual 
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system , since the planter would eventually become a 
gainer of $2,560 at least, which sum represents, at 20 per 
cent, a capital of $12,800. 

73. Much has been said on the economy in manual la* 
hour to be realized by the "central factory" system, and 
the consequent augmentation in the labour market : — this 
economy is to be realized solely by the establishment of 
tram-roads ; for as the cane-fields must unavoidably be 
more remote from the manufactory than at present, there 
will also be a necessity for proportionably increasing the 
number of carters. 

74. The colony and the planting interest generally will 
be gainers by the introduction of this centralization system. 
The quantity of saccharine matter ^contained in the cane 
is, according to Peligot and Casaseca, from 18 to 19 per 
cent; — the quantity extracted with our actual machinery 
is only 7 f — 11 per cent remaining in the mogass. There 
are " central factories" established in Guadeloupe at •' La 
Grande Terre," and the average quantity obtained last 
year (1846) was 10 per cent, — the canes generally having 
yielded very little, and the manufactories themselves being* 
defective in some one or other branch. Even admitting 
the 10 per cent as a maximum, our produce (for the same 
year) would thereby have been raised to 35,700 hhds. 
sugar of a superior quality. It is true, there would also 
have been a corresponding diminution in the quantity &\ 
mplasses. 

Some apprehensions have likewise been manifested, that 
large estates might suffer by the change ; but this is a chi- 
merical idea. Beyond a doubt, these manufactories will 
be first established in those localities where extensive 
cane-fields now exist ; consequently the large proprietors 
would be the earliest in reaping the benefits of such a 
change. I confess, however, that gainers to a greater pro- 
portionate degree will be found among those individuals 
possessing a large extent of land with a limited capital, as 
also the industrious proprietor on a small scale. The for- 
mer will thereby be enabled to bring his lands into higher 
cultivation on his own account, or otherwise to lease them 
advantageously, — and the latter to cultivate his property 
with the assistance of his own family, from the burden of 
the manufacturing part devolving on the nearest factory. 

The real difficulties which may arise in the adoption of 
this system will be, I fear, of a legal character ; for, the 
consent of all parties interested in the property will become 



necessary, in order to the effecting of the necessary 
changes : in such cases, probably, the mortgagee will be 
ready to throw difficulties in the way of the poor mortgaged 
proprietor, in proportion to the advantages accruing from 
the change of system. In fact, the merchant at Home, 
and his attorney in the colonies, can be the sole losers, as 
the greater part of the 30 per cent on loans, supplies, ship- 
ping, commission, &c. will be minus to them; for it may be 
reasonably conjectured that the Factory Companies would 
procure their supplies by wholesale from the cheapest 
market. 

75. Various measures may be pursued for bringing the 
system into operation : — Shares might be issued, and the 
sugar-grower himself become a shareholder in the enter- 
prise ; canes might be bought by agreement at a certain 
rate, or be brought to the mill, weighed in machinery simi- 
lar to that used at railroad stations, and a per-centage of 
sugar paid to the planter, — as is the general plan followed 
in Guadeloupe, where the per-centage is 6 per cent. 

The adoption of the above suggestions would certainly 
induce a general spirit of improvement throughout our 
agricultural and manufacturing economy : this spirit is al- 
ready in operation, — a considerable change in opinion 
having taken place among planters within the last two 
years, with regard to the utility of scientific methods and 
superior implements. Some twenty years ago, the late 
Thomas le Gendre attempted the introduction of the 
plough on his estate, but abandoned the same on the plea 
of impracticability and even of deterioration : a similar 
result occurred at a later period with Mr. Black and the 
late Louis de la Peyrouze. Some of the changes herein 
advocated will be perhaps thought* impracticable or even 
injudicious ; but I am sanguine enough to predict that, in 
a few years, tropical agriculture will have no reason to 
borrow from European practice. It is, moreover, sincere- 
ly to be anticipated that, at no distant period, the most 
ignorant amongst our labourers will be conversant with 
practices which are now considered in the light of innova. 
tion, as also, that West India proprietors will have become 
agriculturists, instead of remaining mere planters. 

In the promotion of such a happy resolution, His 
Excellency and the Trinidad Agricultural Societies will 
certainly obtain the lion's share ; but, might I have contri- 
buted my humble quota towards a furtherance of the same 
end, I should consider myself as amply rewarded. 
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APPENDIX. 

Note A. 
Remarks on the development of the Sugar-Cane. 

When a cane -plant is laid in the ground under favour- 
able circumstances, the punctures alluded to swell out, 
elongate, and, in fine, are developed into as many delicate 
fibres or roots which, being soft, tender, and covered with 
a very thin cuticle, readily absord humidity and the soluble 
food placed within their reach : in the meantime the eyes 
or germs begin to evolve and expand, — the small scales 
which appear in their primary formation being developed 
into as many leaves : the stem itself is formed at a later 
period. The upper part of the plant or of the internode, 
which is left exposed to the agency of atmospheric influ- 
ences, then becomes sour, whilst that which is laid in the 
earth and comprised between the joints, continues fresh, 
the saccharine matter therein contained aidnig in the 
growth of the young plant. It often happens that only 
one eye or germ is developed, and yet several young 
sprouts shoot therefrom : these spring from germs contain- 
ed in the axilla of each scale or rudimentary leaf. The 
first roots, be it remembered, proceed from the parent 
plant ; but immediately after the development of new 
sprouts, an additional number of roots are produced at the 
base of tfieir leaves near the joints, and in succession each 
newly formed sprout emits its own radical fibres, indepen- 
dent of those of the parent stem ; the knots or joints of the 
young shdots being almost in contact, the number of roots 
emitted is proportionate, — nature thus providing the surest 
means of progressive development. Now, if we examine a 
stem at full growth, we shall find that the part under the 
surface of the soil is wraped and nearly conical. 

When a cane has been cut at a level with the ground, 
the roots continue in a healthy state, and supply the eyes 
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or germs with a sufficient quantity of food to allow rf 
4heir evolution and expansion ; in this particular case also, 
they are of a much more rapid growth, — which is easily 
explained when we consider the peculiar mode of develop- 
ment in both cases : some of the germs below the surface 
may even frequently be found in a growing state at the 
moment of cutting, in the same manner as at each succes- 
sive dressing. This is the reason that ratoons reach 
maturity so much earlier than plant-canes. If the cane be 
not cut close to the ground, the eyes which are exposed to 
the direct action of atmospheric agencies are first deve- 
loped, because they are supplied, at the same time, both 
by the roots of the parent stem aud the atmosphere ; but 
as the latter shoot from the soil itself, they more readily 
emit roots, and, — being then nourished l>y these and the 
atmosphere jointly, — after arriving at a certain growth, 
become more vigorous than the former, which, at this time, 
only derive benefit from the atmosphere, and therefore for 
♦ever remain feeble. Lastly, when the young sprouts have 
grown and become independent, (if I may so speak), of the 
parent stock, this latter is found to decay. The new stems 
or canes succeed as so many replacing stocks, and continue 
in similar action to the former : many of them, however 
die and decay, a few only remaining in a healthy state, and 
their number is so much smaller, as the land becomes more 
exhausted and each stool more enfeebled, so that they 
eventually become extinct. Such is the manner in which 
canes are propogated, either as plants from cuttings, or as 
.ratoons from parent stocks. 

Note JB. 

Remarks on the analysis of (he Sugar- Cane. 

"The quantity of juice extracted from the cane depends 
chiefly on the peculiar species or variety cultivated, and 
the machinery employed for the extraction of the same: 
thus, it has been ascertained that the proportion yielded 
by 100 lbs. gross, is 

At Guadeloupe, from 56 to 60 (Dopuy). 

„ Louisiana, 60 (Aveqain). 

„ Cayenne, 36 ?Senez). 

„ Cnba(Otabeitecane),.. 56 (Casaseca). 
M Do.(Cry8tal!inedo.),.. 35 (ditto). 
„ Do. (Ribbon do.), .. 45 (ditto). 
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In Guadeloupe, water and wind-mills are almost exclu^ 
lively used, and steam-engines in Louisiana; in Cuba- 
cattle and water-mills were the machinery resorted to iu 
the first instance, steam-engine in the next, and lastly 
water-mill. 

The mean proportion of the fibrous part being (in the 
Otaheite cane at least), as 14.00 per cent, according to the 
best analysis, there should thus remain as much as 31.00 
of juice in the mogass, allowing 55.00 as a fair average 
yielding. It is practically impossible to extract the entire 
quantity of j^uice contained in the cane, but it is very pos- 
sible, by employing superior machinery and higher pressure, 
to extract 65 and even 15 per cent instead of 55 or nearly 
30 per cent more. This can be realized, either by the 
use of water-mills or steam-engines, and also by the adop- 
tion of horizontal rollers : vertical ones would not suf- 
ficiently resist die pressure of the canes under a very high 
feeding besides other obvious defects. 

Various plans have been proposed for exhausting the 
juice from canes ; such as their maceration after being cut 
into slices, and the regrinding oi the mogass, after it has- 
been steeped in water. But the advantages to be derived 
from the adoption of such a course are, of Necessity, coun- » 
terbalanced by an increase of manual labour, the waste of 
mogass through- its utter unprofitableness as fuel, and 
moreover, by the extra quantity of the same required for 
the evaporation of a more aqueous liquor. However, 
Mr. Dupuy, by following the latter plan (viz. that of re- 
grinding) certainly obtained one- fifth more sugar on the 
ordinary quantity ; but this evidently cannot altogether be 
eonsdered a practical plan. 

Mr. P6ligot has entered into some comparative analysis 
ef the different parts of the cane, as also of canes of dif- 
ferent qualities and at various stages* Thejollowing are? 
the results obtained : — 





Wa*br» 


Sugar. 


Fibrous part*. 


Plant canes . . . . 


.. 73.40 .. 


.. 17.20 .. 


. . 8.90 


1st ratoons . . 


.. 71.70 .. 


.. 17.80 .. 


.. 10.50 


2nd ditto 


.. 71.60 .. 


.. 16.40 .. 


.. 12.00 


3rd ditto 


.. 73.00 .. 


.. 16.80 .. 


.. 10.20 


Inferior part of a cane 


.. 73.70 .. 


.. 15.50 .. 


.. 10.80 


Central ditto ditto 


.. 72.60 .. 


.. 16.50 .. 


.. 10.90 


Upper ditto ditto 


.. 72.80 .. 


.. 15.50 .. 


.. 1170 


Knots 


.. 70.80 .. 


.. 12.00 .. 


.. 17.20 


Canes 8 months old 


.. 73.90 .. 


.. 18.20 .. 


. . 7.90 


Ditto 10 ditto 


.. 72.30 .. 
m2 


.. 18,50 .. 


. . . 9*20 
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The differences ad here shewn are trifling, except with 
regard to the knots : the proportion of sugar being in the 
whole cane as 17.00, it is only as 12.00 in the knots, 
leaving a difference of 30 per cent, so that it may be at 
once perceived what a deficit may occur in canes badly 
grown, and having the joints almost in contact. Bat 
canes contain short joints and a greater number of knots, 
ift proportion to the neglect they sustained in the first 
period of their growth, and this fact corroborates the evi- 
dence which proves that canes should receive far more 
attention at an early stage than at any other period. 

Notb C. 
On viscous Fermentation. 

Some further remarks on this important subject may 
perhaps be interesting to our readers. Viscous fermenta- 
tion is of daily occurrence in the manufacture of beet- root 
sugar, and has been attentively studied and carefully exam- 
ined by Count Chaptal. According to that celebrated 
chemist and agriculturist, this alteration invariably takes 
, place in the juice of beets rotted or otherwise modified by 
germination ; it also appears when the same is allowed to 
remain in the receiver 5 or 6 hours before it is depurated ; 
when strict cleanliness has not been observed, and the gra- 
ters, sacks, filters, receivers, in fine all the utensils made 
use of in the manufacture, have not been properly cleansed. 
He consequently proposes as a corrective, unremitted 
skimming, and the injection of a small quantity of butter 
or lard, in order to check the rising of the froth ; stirring 
the liquor also with the ladle, the use of animal charcoal, 
and low boiling. " I have observed," says Count Chaptal, 
" that this substance (the one described by Liebig) is the 
" more abundant as the beets are the more deteriorated, 
" the depuration of the juice more imperfect, and evapo- 
" ration less rapid. Animal charcoal when properly em- 
" ployed, diminishes its proportion in a remarkable degree, 
" and even destroys it entirely or prevents its formation." 
Now, let it be remembered that viscous fermentation is 
excited by a temperature of from 95° to 104° Far.: we 
may then very easily conceive how this decomposition can 
take place in the juice of canes parched by the sun, or ac- 
cidentally burned, — that is to say, in canes nearly or 
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totally deprived of life, — when allowed to remain in the 
field under a temperature of 100° at least. Another rea- 
son must be sought in explanation of the same change in 
canes not fully ripe ; this can be traced to the presence in 
the liquor of a larger proportion of albumen ; but, as it 
has been already stated, in this latter case, viscous fer- 
mentation is of easier correction. 

In instances of burnt canes, the only remedy is prompt 
grinding : as regards the other cases, prevention is both 
surer and less difficult than correction. Such canes as 
are liable to become parched, ought to be cut and ground 
ere such effects take place ; and on their becoming appa- 
rent, it is necessary that the canes be carted to the mill 
immediately after being cut, in order to prevent further 
decomposition. The utmost defecation must be rigidly 
exacted, and more than ordinary attention paid to cleanli- 
ness; moreover, the planter should never allow good 
canes (as is frequently the case) to act as a corrective, by 
their mixture with others in any of the above stages of de- 
composition. Every precaution must be taken to prevent 
the effects of viscous fermentation, at which period, cor* 
rection becomes almost impossible. As to the use of ani- 
mal charcoal for that purpose, I leave the decision on its 
merits to planters themselves ; but it may be stated from 
what has been already tried in the manufacture of sugar 
from the cane, that animal charcoal, — though invariably of 
great utility, — may sometimes become of indispensable ne- 
cessity for arriving at profitable results. 

When viscous fermentation has taken place in the juice 
of the sugar cane, a large quantity of ammonia is volatilized 
during the whole process of boiling. «« This ammonia 
*' must be contained under the form of an ammoniacal 
" salt ; because the neutral juice possesses the same cha- 
" racter as the solution of such salt in water; it acquires, 
" namely, an acid reaction during evaporation in conse- 
" quence of the neutral salt being converted, by loss of am- 
" monia, into an acid salt. The free acid which is thus 
u formed is a source of loss to the manufacturer, by 
'• changing a part of the sugar into uncrystallizable grape 
" sugar or syrup." (Liebig). But as the ammonia is 
formed from the azotized compound (albumen) existing fn 
the juice of the cane, the inference to be drawn from the 
above remarks is, that the juice of the cane must be as 
perfectly depurated as possible, and that clarifiers judi- 
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ciously mounted* and carefully attended to, — being the 
best agents in effective defecation, — become necessary ad~ 
juncts to our manufactories : it follows also, tbat canes* 
ought not to be supplied with any mauure (as guano fo» 
instance) in too highly azotized a state. 

Note 2>. 

On Tempering* 

It is generally admitted that the addition of qoick-Hnrr 
to the juice of the cane acts chiefly in neutralizing the acids* 
therein contained : certainly, when there is a certain de- 
gree of acidity in the liquor, it will be neutralized by this* 
alkali ; but lime acts chiefly by aiding in the coagulation of 
albumen, and of course greatly contributes towards the cla- 
rification of the liquor : any calcareous salt will act in this* 
latter capacity, and gypsum, for instance, has been found to 
answer the purpose of temper as well as lime itself, with- 
out sharing its inconveniences ; the experiment has been 
made by Mr. Braconnot, a celebrated chemist, on the 
juice of the beet-root. " The liquor tempered with sul- 
" phate of lime," says he, " is as limpid but less coloured 
" than that tempered with pure lime : sueh liquor, when 
44 suitably evaporated and placed in a stove, granulates and 
" forms a mass of crystalline sugar almost entirely free 
" from molasses." A very small proportion of quick" 
lime may be added, to aid in the correction of acidity. 

Note E. 

Data of the Average Expenses in the Cultivation of the 
Sugar-Cane. 

It will perhaps be thought that I have made a rather 
high evaluation, in averaging the expenses for cultivation 
alone at #25 per acre. I consequently believe it requisite 
to present here the data whereon I have based my calcula- 
tions. 

I suppose one-fifth of the cultivation to be subject to an 
annual renewal, in which are included the expenses for 
clearing land, cutting and carting plants, hoeing or 
ploughing and planting : I also allow four dressings (in- 
cluding hauling the trash and trashing) as the common 
average of procedure for the whole colony. Supposing 
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this work to be performed by tasks, — as is the almost uni- 
versal practice throughout the island, — the average num- 
ber of tasks or days' labour in each acre and for each 
dressing may be taken at twelve, — or forty-eight days for 
the four dressings, or #19. 20 cents, at 40 cents for each 
day's work or task ; there then remaining, say $6 for the 
contingencies of clearing, ploughing or hoeing, &c. — drain- 
age and manuring. 

Note F. 
The Cane-Killer (Alectra Brasiliensis. — Bentham.) 

In the old colonies, rats and cane-borers are the princi- 
pal destroyers of the cane ; in some of these islands, dogs- 
are even employed for the destruction of the former, and 
placed under the particular care of a labourer, whose ex- 
clusive occupation is that of a rat catcher. Trinidad, 
however, may be considered as almost exempt from the 
scourge of these animals, though the cane-borer is com- 
monly to be met with ; we might also mention the Lapo 
and wild Hog (Pecary) as being in the habit of ravaging 
cane fields. 

But our most formidable foe is decidedly the cane- 
killer. — The cane-killer (Matacana, Spanish — Herbe d 
Mou ton, French) — has been described first, by Chamiso and 
Schlechtendal under the name of Glossostylis Aspera 
(genus Glossostylis), and by Bentham under that of Alectra 
Brasiliensis (genus Alectra, Thunberg) — family Scrophula- 
rineoe. The Alectra is indigenous to all South America, 
but particulary to Brazil, Guayana and most of the West 
India islands. It is an herbaceous annual plant, that is to 
say, it decays within twelve months ; it rises from 1 to 2 
feet in height, with both alternate and opposite leaves ; the 
stem is erect, quadrangular, with a few thin branches 
arising at the base of the leaves, and shorter than the stem 
itself; the whole plant is scabrous from stiff white hairs 
implanted on small tubercles. The leaves are attached 
by a very short petiole, — or nearly sessiles, — those in the 
middle being larger than the upper which proportionably 
decrease in size : they are commonly from 1 to 2 inches in 
length, and from f to | of an inch in breadth, oblong, den- 
tated, cordate at the base and acute at the apex. The 
flowers are developed in the form of a spike at the ex- 
tremity of the stem and each branch ; the corolla is canipa- 
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nulate, yellow, and formed of four petals nearly round and 
£ of an inch in length ; the calyx is 5-partite, green, persis- 
tant, and affords a sort of covering to the fruit. The 
flower remains open for a very short period during the 
day, so that the corolla is not always apparent. The fruit 
is what is called a capsula, its size being that of a pea or 
rather larger ; the seeds are small and numerous. 

The plant, on the whole, is rather succulent than fibrous, 
and of a pale green colour, almost transparent ; it is very 
rough to the touch and very easily broken ; when exposed 
to the heat of the sun it soon fades and becomes of a dark 
colour ; the radical fibres are small, not very long, and of 
the peculiar hue of yellow ochre or saffron, as also the 
central or main root, — which is rather thick and twisted ; 
— and from this spring many fibres of which some are im- 
planted on the roots of grasses, whilst others penetrate the 
ground ; the sap has no particular taste, except that of 
brackish water. 

As far as the parasitical nature of the Alectra is concern- 
ed, it may be stated, that a whole family of plants, — very 
nearly allied to that of the Scrophularineoe (viz. the Oro- 
banchioe) is entirely composed of parasitical plants, and that 
the very genus Alectra includes 2 species, which bear all 
exterior marks of that particular order of parasites growing 
on the roots of other vegetables. Now, how can it be ex- 
plained that a plant of the size of the Cane-Killer and 
rather delicate, the roots of which attack but a small pro- 
portion of the roots of a cane-stool, should be capable of 
destroying the whole stool ? 

There are two very distinct species of parasites : — the 
first (or genuine parasites) are engrafted on the supporting 
plant ; the others (pseudo-parasites) are only connected 
with it by means of organs which have no perceivable 
vascular anastomosis with the same. Genuine parasites 
are here found and commonly collected from various trees, 
as the Almond and Orange for instance : pseudo-parasites 
are very extensively spread throughout tropical regions ; 
they are such as the Wild- Pines and many Epidendron. In 
the first case, the connexion being immediate, the destruc- 
tion of the supporting plant may be very rapid ; in the 
second, there being no immediate communication between 
both vegetables, they may exist together for a long time. 
The parasites which grow on the roots of other plants, al- 
though classed under the first variety, may yet be const- 
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dered as belonging to the pseudo-class, so far, at least, as 
their general influence is considered. 

A careful examination of the Alectra Brasiliensis will 
shew that its roots penetrate into the cuticle of the root of 
the plant upon which it feeds, and then run under this 
cuticle in close contact with its fibrous part; so that air 
can have an access to the interior of the cane- root, which, 
under these circumstances, becomes of a dark colour. 
But it is a well-established fact that, when a succulent 
vegetable, like the sugar-cane, has been wounded, it is 
more likely to become enfeebled than a ligneous plant, 
and, if not very strong and vigorous* will soon perish, un- 
less the wound be promptly healed. Another reason for 
the destructive influence of such wounds on the sugai- 
cane is derived from its chemical nature. Sugar (under 
our climate especially) very quickly undergoes the process 
of fermentation when,— mixed with any azotized com- 
pound,— it is exposed to the action of air ; 1 may therefore 
be sufficiently warranted in saying that (in the above case) 
fermentation takes place in the roots, and the fermenting 
sap is thence carried into, and pervades the whole plant. 
Direct experiments have also shewn that, under such in- 
fluences, the vigour of plants is greatly impaired, and, as a 
consequence, they almost invariably perish. According 
to this theory, the surprisingly destructive influence of the 
Cane-Killer becomes of easy comprehension. But what, 
ever theory be proposed to account for this fact, (even that 
of a peculiar exsudation from the roots,) it admits of no 
doubt, that the Cane-Killer is fully worthy of its name, and 
that, under certain circumstances, it causes incredible 
havock in cane fields : it therefore is of importance that 
the following facts should be noticed, in order to the 
provision of a remedy against such an evil. 

The Cane-Killer is never to be met with in young plan- 
tations of either plant canes or ra toons. 

It is seldom to be found in vigorous cane-stools, and 
even in this case, it does but little damage. 

Ou the other had, it thrives in enfeebled stools or ill- 
cultivated cane-fields: its growth commences when the 
cane has arrived at such a size as will afford a suitable 
shelter to its enemy ; and its strength appears to be more 
fully developed during the wet months of August, Septem- 
ber and October, at which period it effects the greatest 
damage. The cane-killer* generally springs from the 
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centre of the stool itself or in the rows, but never in the 
ranges. It may also be said to suit itself to all soils, 
either clayey, sandy, wet or dry ; for it is to be found in 
valleys and on the summits of mountains ; at Guapo, St. 
Juan, St. Joseph, the Naparimas, &c. In connexion with 
this point, it may be observed, that this destructive weed 
was never so abundant as during the latter period of last 
year and the commencement of 1847, though such a sever* 
drought as that of 1846 was hardly ever experienced in 
Trinidad. It is, moreover, an error to suppose that the 
Cane-Killer grows only in parts where the cane is cultiva- 
ted ; for, though it may more generally prevail in the stools 
of that plant, it is yet frequently to be found with other 
species of : the gramina family, such as Indian-corn, &c. 

Be the case as it may, it is certain that the Cane-Killer 
acts in destroying the cane : the stool, from the centre of 
which that plant springs, begins to fade and soon decays ; 
— th e leaves gradually withering, and the stem itself be- 
coming of a yellow colour and eventually dry, so that but 
little juice remains therein, whilst even this small quantity 
is quite sour and unfit for manufacture. 

Though a remedy is required, no specific means can as 
yet be depended on, in the present state of our knowledge 
regarding the mode of action of the Alectra ; but by keep- 
ing in view the circumstances above related, we may possi- 
bly procure some antidote. 

The Alectra Brasiliensis is so succulent that it yields to 
the slightest effort and breaks ; it is therefore almost im- 
possible to eradicate it by uprooting. 

As its propagation is from seeds, it becomes necessary 
to prevent its seeding, in order to arrest its increase, and 
the only means to accomplish which, is its excision from 
the stool before (he period of seeding. 

It does not thrive in healthy stools, and when met there, 
no great damage ensues : the reason is obvious, — the 
cane, being more vigorous, can and does better resist the 
baneful action of its enemy. The conclusion therefore to 
which we are forcibly led, from the slight influence of the 
Cane- Killer on luxuriant canes, is that we ought to main- 
tain our plantations in as high a state of cultivation as 
possible. — The use of the plough will be here of particular 
advantage, so far as it acts in destroying and eradicating 
all sorts of weeds. In fact, I am acquainted with a plan- 
ter whose cane-fields were every year sensibly impaired by 
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the presence of the Cane-Killer : he has, fur the last twelve 
months adopted, the plough, and never sustained so little 
loss from the action of this noxious weed as in the course 
of the present year, — a period in which it seems to have 
spread all over the island : this relief he positively and in 
my opinion wisely ascribes to the adoption of a more 
effective implement, and in consequence the obtaining of 
a superior tillage. Early excision, therefore, and better 
tillage are the most apparent remedies at present ; but, as 
the Alectra is a very succulent vegetable, a small quantity 
of quick-lime scattered at the roots, might perhaps destroy 
the weed, whilst, at the same time, it would not act detri- 
mentally on the cane-stool. This experiment is, at any 
rate, worth a trial, as it might be the means of totally 
eradicating the Cane-Killer, ere its ravages be more gene- 
rally and extensively experienced. 

For the remarks on parasites, and some of the foregoing 
observations, I acknowledge myself indebted to the kind 
assistance of Mr. H. Kriiger. 
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Jgnarosque vice mecum miseralus agresles. 
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ESSAY, &c. 



It is but lately that Chemistry has been ranked among the 
Sciences. While the ancients have left us many noble 
monuments in philosophy, poetry, architecture and mathe- 
matics, it is in vain we search for any records of their skill 
in chemistry. Nor could they excel in this department of 
knowledge so long as they considered air, earth and water 
as constituting three indivisible elements. The discovery 
of oxygen 72 years ago by Priestley may be considered as 
the 6rst step in the development of this science, and since 
then, Cavendish, Scheele, Lavoisier, Davy, Liebig, John* 
ston, and other writers have by their genius analysed the 
air, earth and water, explained the principles which govern 
animal and vegetable life, pointed out the intimate con- 
nection and dependence which exist between them, and 
opened up stores of knowledge to our minds unknown to 
former times, the contemplation of which cannot fail to ex- 
cite our wonder and admiration, and to raise our thoughts 
to that Great and Almighty Being who has planned his 
works with such infinite skill and perfect adaptation of 
means to an end. The crucibles and the stoves of the 
Alchymists of the middle ages are now subjects of curiosity 
or ridicule to us, and the ignoble objects they sought to be 
effected by a false chemistry ought to cause us to feel 
grateful for the flood of light which has of late been shed 
on this ennobling subject : not only because as a science 
it expands our minds and increases our knowledge of the 
wonderful works of creation, but because it is intimately 
connected with the necessity imposed by nature on man in 
the cultivation of the soil, and enables him to prosecute his 
purposes, not depending merely on blind chance, but by 
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bringing to his aid science and reason, and by substituting a 
certain prescience of effects resulting from given causes, in 
lieu of ignorance and tedious experiments. What improve- 
ments have taken place in our own days by the application 
of the philosophical principles and general laws of chemistry 
to agriculture ! What a saving of labour and capital ! Dis- 
tricts heretofore barren have been rendered productive, and 
so much more happiness added to the great family of 
man. Agriculture must ever constitute the chief source 
of a nation's wealth. Ancient Rome was never so happy 
and flourishing as when her heroes followed the plough. 
Cincinnatus, Caius Fabricius and Curius Dentatus were as 
great in cultivating their farms, as in leading an army to 
victory; but when luxury and effeminacy usurped the 
place of the plough, she became a prey to foreign barba- 
rians. Cato and Varro were proud in writing on rural 
affairs, and the immortal Virgil has secured to the Romans 
the palm beyond all other ancient competitors, in having 
composed his all-perfect and inimitable Georgics — a poem, 
every line of which will afford delight, if not instruction, 
even to the disciples of the great chemist of our own age. 
But although this poem, as such, stands second to none, 
and contains many sound and practical lessons in hus- 
bandry, # yei when compared with the great truths dis- 
covered by modern science, we cannot help thinking how 
delighted the great author would have been had he known 
the principles which promote and govern die growth of 
vegetable and animal life. We have these means withiu 
our reach, and yet they are neglected. The laws by 
which plants live and grow and are propagated may be 
known to us, and yet we court not the knowledge. The 
subject has been reduced to a certainty, and its principles 
enunciated in language suited to all capacities, from John- 
ston's Elements to his higher works, and those of Liebig. 
Still, it is an enquiry which has not been prosecuted with 
ardour in these colonies, and we are now beginning to di- 
rect our attention to the subject as from necessity, — not 
because by the impulse of our own foresight and sagacity 
we find that additional benefit will accrue to us from adopt- 
ing these scientific suggestions, but because we see a 
threatening future before us, and feel that we must adopt 
improved methods of cultivation or be ruined altogether. 
That the time has arrived when we must call in the aid of 
science to our assistance, there can be no doubt, and it is 
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with a view to impress these principles of science on nfy 
own mind, and to offer them to others ii I can succeed in? 
enunciating them in such a way as to be useful, that i 
shall endeavour to trace the laws which govern the growth 
of plants as applicable to the nugar cane, and explain the 
best means to be adopted in its cultivation ; and in so 
doing I fear that nothing in these observations will be of 
much avail to those planters who boast of primitive virgin 
soil in which the cane will ratoon luxuriantly every year. 
These parties, generally Speaking, will not allow their 
minds to be opened to conviction until their lands begin to 
wear out. The first colonists of Virginia found a rich soil 
which produced abundant crops in succession. " Harvests 
'• of wheat and tobacco," says Liebig, " were obtained for 
" a century from one and the same field without the aid of 
" manure, but now whole districts are abandoned and con- 
" verted into unfruitful pasture land which, without ma- 
" nure, produces neither wheat nor tobacco/'* " Mary- 
" land, Virginia, and North Carolina," says Professor 
Johnston, " once rich and fertile by a long continued sys- 
" tern of forced and exhausting culture have become 
" generally unproductive, and vast tracts have been aban- 
" doned to hopeless steri!ity."t Such must be the result 
in the course of time, even in the most fertile land where 
the same crops are grown every year without returning to 
the soil the substances which have been taken away by 
those crops, and it will be found that the case, like wheat, 
Indian-corn, and tobacco, exhausts the soil in a short time. 
Now in order to ascertain the best mode of cultivating 
the sugar cane, we must ascertain the laws which govern 
its growth in common with the other productions of the 
vegetable kingdom, and the best means of bringing it under 
the operation of these laws, so as to procure its speedy 
and luxuriant development. It is impossible to under- 
stand this subject unless we are previously made acquainted 
with the nature of the organic and inorganic constituents 
of plants : the sources from which they procure a supply of 
these constituents, and the process by which they appro- 
priate to themselves the*e elements of their own structure. 
This will lead us to a closer view of the particular plant 
under consideration : then to the important subjects of 

* Liebig's Agricultural Chemistry, p. 118. 
f Johnston's Agricultural Chemistry, p. 54. 



106 

ptdughing and draining ; the nature, preparation and appli- 
cation of manures, and some miscellaneous points con- 
nected with the cultivation of the cane. This is as simple 
a division of the subject as 1 can devise, and there is a 
great deal more in it than can be treated of effectually 
within the narrow limits of an essay ; and, in fact, it would 
require the labour of years to elaborate any thing like a 
comprehensive treatise on these different subjects. As my 
object is to endeavour to make these observations practi- 
cally useful, I shall be as concise as possible and avoid 
mere speculative opinions. If 1 shall succeed in bringing 
tinder the notice of planters the truths of chemistry, which 
the investigations and discoveries of our own times have 
firmly established beyond a doubt, and which are applicable 
to the cultivation of the cane, I shall have attained my ob • 
ject, and if the planters will consider well these truths, and 
refer to the authorities which I shall quote, and apply 
these truths to the cultivation of their cane fields, they will 
find that they will make great strides in arriving at the 
great desideratum in all agriculture which Professor John- 
ston defines to be " The raising from a given extent of 
" land the largest quantity of the most valuable produce at 
" the least cost in the shortest period of time, and with the 
" least permanent injury to the soil."* 

With these objects therefore in view, let us consider the 
difference between the organic and inorganic elements of 
plants, for the cane, like all other plants, consists of a com- 
bination of these elementary substances. Dr* Philips, in 
his essay on tropical agriculture, says, " The material 
" world is composed of organic and inorganic substances : 
" the former comprising plants and animals whose 
" constituents are arranged in a definite manner, constituting 
" what we term organs, and endowed, under certain cir- 
" cumstances, with what we call life, i. e., exhibiting cer- 
" tain phenomena which make up that state which we so 
i( denominate, the most essential of which phenomena is 
" perhaps that of nutrition, or the power of assuming to 
" themselves extraneous matters, and assimilating them 
" under new combinations, so as that they may become 
" parts of their own living bodies — their own organisation. 
44 Inorganic substances, on the contrary, have not their ma- 
" terials arranged in any thing like the form of organs 

• Elements of Agricultural Chemistry, p. 1. 
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" (though they are often definitely arranged according to 
" well known laws,) and do not exhibit any of those phe* 
" noniena which constitute life, and are consequently inca- 
" pable of assuming to themselves and assimilating extra* 
" neous matters for their own growth. They grow indeed, 
'* but it is always by the simple aggregation or addition to 
" the exteriors of materials similar to themselves."* 

This definition, although correct, is too laboured, and 
calculated rather to confound than to inform, and by a per- 
son previously unacquainted with the subject, is not easily 
understood. The definition given by Professor Johnston, 
both in his Catechism and his Elements, is simple and 
easily understood. •• The organic part of vegetable sub- 
stances," as he says, " being that which burns away in the 
'* fire, and the inorganic that which does not burn away/' 
As, for instance, the megass ashes remaining after the 
megass has been burned as fuel, is the inorganic part of the 
megass ; that portion which has been consumed by the fire 
constituting the organic part. If a cane be examined, it 
will be at once perceived that it has organs. It has roots, 
fibres, leaves, cells, a particular internal structure ; in fine 
it has organs, which have the power of decomposing com- 
pound substances, and appropriating to its own use such 
elements of these substances as are required for its growth ; 
hence it is organic, and the word organic is applied by 
chemists to denote all animal and vegetable substances, 
whether alive or dead. A piece of wood undergoing 
decay is called organic ; because it was once endowed 
with life, as part of a tree : while, on the other hand, aH 
other substances of an earthy or stony nature which have 
not these organs, and consequently are incapable of this 
power of nu tuition or self appropriation, are classed as 0^. 
inorganic.t This is a primary distinction necessary to be 0l ** nilc 
kept in view, and I shall proceed further to explain, first, as 
regards organic substances, that they consist of four different 
elements : oxygen, hydrogen, nitrogen and carbon, the 
three first being gases, and the last a solid substance. 
The difference in the constitution of the various organic 
substances we find in the world, consists simply of these 
elements being combined together in different relative pro- 
portions ; and in all vegetable productions , according to the 

* Dr. Philip's Essay, p. 10. 
f Johnston's Elements, p. 5. 
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analysis of the chemist Bouissingault, carbon forms about 
one-half, oxygen a little more than a third, hydrogen a 
little more than five per cent, and nitrogen from two to 
•four per cent of the whole, and the organic part constitutes 
as much as from 90 to 99 parts out of every 100 lbs. of 
their weight.* Oxygen, in the proportion of one-fifth, 
mixed with four-fifths of nitrogen, forms the air we breathe. 
In it animals can live ; but the vita) powers become so 
accelerated and excited through its agency as to be spee- 
dily exhausted, and it promotes combustion with great 
brilliancy. Planters erect chimneys to their boiling houses 
to create a current of air under their coppers, and they 
know that the greater the draft thus created the better the 
fire will be, and the quicker the cane juice will be boiled 
into the consistency of sugar, and the better may be the 
quality of the sugar ; but they little reflect why this current 
of air should have this effect : but if they will, by a simple 
experiment, form oxygen gas and place a lighted taper in it, 
they will perceive with how much more brilliancy it will 
burn, and they will then infer thai it is in consequence of 
this additional quantity of oxygen conveyed to their fur- 
nace by means of the current of air that the fire burns with 
increased rapidity, t The volume of black smoke which 
not unfrequently issues from the chimney, and which is 
evidence of so much unconsumed fuel, may be obviated by 
an additional supply of oxygen to the furnace, and any 
one curious on the subject may consult the 148th section 
of " Lardner's Steam Engine." It is this oxygen which 
causes cane juice to acidify. As long as the juice is con- 
tained in the cane it is protected from the access of air, but 
when expressed, it is immediately acted upon by the 
oxygen of the air, and if allowed to remain exposed to this 
action for any length of time, its elements become agitated, 
carbonic acid gas is given oft, all the sugar will disappear, 
and alcohol will be left, which, with the carbonic acid 
which has escaped, corresponds with the amount of sugar 
which originally existed. J Hence the injury caused to the 
cane plant by those insects and animals which, by perfora- 
ting, or otherwise exposing the juice of the plant to the in- 
fluence of the oxygen of the air, cause fermentation to take 
place, and acidity to be produced. Hydrogen gas is highly 

* Johnston's Catechism, p. 6. 

t Idem, p. 7. 

X "See Liebig's Chemical Letters— Fermentation. 
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inflammable when in contact with atmospheric air. Un- organic 
like oxygen, it will neither support combustion nor life ; ^"" n ^ ^ 
chemically combined in the proportion of one-ninth with 
eight-ninths of oxygen, it constitutes water, and is the 
lightest of all known substances.* Nitrogen is similar to 
hydrogen in supporting neither combustion nor life, but is 
uninflammable. t It is also called azote, from its being 
destructive of animal life, but mixed with oxygen, which 
promotes an excessive action of life, it counterbalances 
that excessive vitality and produces the wholesome atmos- 
phere we breathe. 

° Oh how wonderful are thy works, O Lord, 
In wisdom hast thou made them all." 

Carbon is a solid substance which enters very extensively 
into the composition of vegetable matter. Upwards of 50 
per cent of the cane consists of carbon. The common 
charcoal prepared and sold here for firing is carbon. In 
its solid state it is of no use to the cane, but in combination • 
with oxygen it forms carbonic acid gas, in which state it is 
essentially necessary for the growth of the cane, and, in 
fact, of all plants. I shall have occasion to recur to this 
subject. Now, these four elements are all necessary to 
promote the growth of the cane plant. Carbon is a solid 
substance and is insoluble in water, and yet it must form 
about one-half of the bulk of the cane. Hydrogen exists 
neither in the air nor in the earth, oxygen exists in the air 9 
and nitrogen, which forms the principal constituent of the 
atmosphere, exists but in a comparatively small proportion 
in plants. Nature has endowed each plant with the won- 
derful power of selecting the elements required for its par- 
ticular structure, and of appropriating these elements to its 
own condition and being. But besides these organic sub- inoigaaic 
stances, the cane has also its inorganic constituents which EtenMn*. 
are equally necessary for its existence. These inorganic 
substances are derived from the earth and vary in plants 
according to the necessities of their nature, and sometimes 
even in the same plant when grown in different soils. By 
analysing the ash of a healthy cane, we find out what inor- 
ganic substances are required for its growth, and the soil 
must contain the same substances to enable it to grow 
vigorously. " By an exact estimation," says Liebig, " of 

* Johnston's Catechism, p. 6. 
{ Idem, p. 8, 
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" the quantity of ashes in cultivated plants growing in 
" various kinds of soils, and by their analysis, we will 
" learn those constituents of the plants which are variable 
" and those which remain constant. Thus also we will 
'• attain a knowledge of the quantities of all the consti- 
" tuents removed from the soil by different crops. The 
" farmer will thus be enabled like a systematic manufac- 
" turer to have a book attached to each field, in which he will 
" note the amount of the various ingredients removed from 
" the land in the form of crops, and therefore how much 
" he must restore to bring it to its original state of fertility. 
" He will also be able to express in pound's weight how 
" much of one or of another ingredient of soils he must 
•• add to his own land in order to increase its fertility for 
" certain kinds of plants. These investigations," he adds, 
" are a necessity of the times in which we live, but in a 
" few years, by the united diligence of chemists of all 
a countries, we may expect to see the realisation of these 
" views, and by the aid of intelligent farmers we may con. 
" fidently expect to see established on an immovable 
" foundation a rational system of farming for all countries 
" and for all soils." It is of importance, therefore, that we 
should know the nature and qualities of these inorganic sub- 
stances. Professor Johnston, in his Catechism, says, there 
are from 8 to 10 of these substances, and he enumerates 
10 ; but he has omitted alumina, which forms a common 
ingredient in our soils. These are potash, soda, lime, 
magnesia, silica, alumina, oxide of iron, oxide of manga- 
nese, sulphur, phosphorus and chlorine. And it will be 
seen that a knowledge of these substances is of the greatest 
importance in the cultivation of the cane. Potash is never 
obtained pure in a free state. Its purest state is as pearl- 
ash, which is a white salt obtained by evaporating water 
poured on wood ashes and strained. It is not, in fact, an 
elementary substance, because it consists of a metal in com- 
bination with oxygen, but for all practical purposes it is 
considered as such. It is one of many substances called 
bases, because they have a strong affinity for acids, and 
thus combined, they form new substances — differing alto- 
gether from the combining ingredients. These new sub- 
stances are called salts, or saline compounds* Potash, 
soda and ammonia are the three alkalis, but lime and 
magnesia are also called alkaline earths, from the analagoui 
effects they produce in neutralising acids and changing vege. 
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table colours. The ashes left after wood has been burned inorganic 
in our furnaces, if put into water, will give a caustic ta3te ?^ ™ pt i g, J 
to the water ; this is caused by the presence of potash, 
which has been left unconsumed by the fire, but it is not pure 
potash ; because, having a strong affinity for acids, the car- 
bon contained in the wood during combustion, combines 
with the oxygen of the air, thus forming carbonic acid, and 
the potash unites with this carbonic acid and produces car- 
bonate of potash. From this carbonate of potash again 
may be procured pure potash, by adding quick lime ; be* 
cause the lime has a stronger affinity for the carbonic acid. 
It therefore seizes upon the carbonic acid in combination 
with the potash, as carbonate of potash, and leaves the 
potash in its pure state. This carbonate of potash, or 
wood ashes, is not unfrequently used on estates for wash- 
ing clothes and other domestic purposes, and it is useful in 
this respect on account of its caustic qualities, although by 
no means so caustic as pure potash, inasmuch as the car • 
bonic acid has, to a certain extent, neutralised its caustic 
qualities. Potash has been occasionally used for clarify- 
ing cane liquor, but it is not so effectual as lime for this 
purpose. Saltpetre which is used sometimes as a manure, 
consists of nitric acid in combination with potash, and is 
therefore a salt of potash. In this state it is found native 
in many places, and in the East Indies is considered as 
fertilising the land wherever found.* Potash exists as an 
inorganic constituent of the cane to a considerable extent. 
Soda also exists in the cane, but in a comparatively small 
degree. Like potash, it is never found in a pure free state 
— having a strong affinity for acids. It is obtained from 
common salt which is a compound of chlorine and sodium, 
but when decomposed by sulphuric acid or in any other 
way muriatic acid and soda are produced, a portion of the 
Water being decomposed, the oxygen of the water unites 
With the sodium and forms soda, while the hydrogen com- 
bines with the chlorine and forms muriatic acid. Soda in 
combination with the acids forms the salts of soda. The 
sulphate of soda which is used as a manure is a combina- 
tion of sulphuric acid with soda, and is also procured from 
common salt in the same way ; soda being formed, unites 
with the sulphuric acid and produces the sulphate of soda.t 

* Vide Solly's Rural Chemistry, cap. 3, p. 56. 
f Solly, Nos. 173, 176. 
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Soda exists in many plants, in common with the cane*. 
Lime is a very important ingredient in the soil ; it is found 
to exist in every plant, and in the cane as much as in any 
other vegetable production. It should therefore be always 
present in the soil. It acts beneficially as a fertiliser to 
the soil in many cases. Like potash and soda, it has a 
strong affinity for acids and is therefore never found in a 
pure state. Its most common forms in the compound 
state are as the carbonate of lime and the sulphate of lime. 
In the former state it is found in great abundance in the 
earth as chalk and limestone. Its presence in the soft 
may be detected by pouring some acid, vinegar or lime 
juice on a given quantity of soil, if bubbles are produced or 
there be any appearance of effervescence, there is lime or 
rather the carbonate of lime, because the acid will cony- 
bine with the lime and set the carbonic acid free, which 
has a weaker affinity for bases than other acids, is there* 
fore expelled by a more powerful opponent, and shews 
itself in its escape in bubbles. This is a simple experi- 
ment which will be available when it is desirable to ascer- 
tain if lime exists in the soil. Chalk, common limestone, 
marble, marl and shell sand are varieties of the carbo*- 
nate of lime, consisting of lime in combination with car- 
bonic acid.* When limestone and the other varieties of the 
carbonate of lime are burned in a kiln, the carbonic acid 
is drawn off by the heat and quicklime remains, t The 
quicklime again by exposure to the air, will attract raois- 
ture and gradually fall to powder ; it also absorbs carbonic 
acid from the atmosphere and returns to the state of carbo- 
nate.^ It is this absorption of carbonic acid from the air 
which causes common mortar to harden when used far 
building purposes as it is then converted into a carbonate. 
Lime hastens the decay of vegetable and animal substances, 
hence its good effects in soils containing vegetable matter, 
but it should not be applied to manures containing ammo- 
nia, as it causes the escape of the ammonia. Sulphate 
of lime is a compound of sulphuric acid and lime, such as 
gypsum, which is used sometimes as a fertiliser. The com- 
mon plaster of Paris is gypsum from which the sulphuric 
acid has been expelled by heat. Lime, in combination 

* Johnston's Catechism, p. 46. 
I Idem, p. 47. 
X Idem, p. 48. 
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widi nitric acid, forms the nitrate of lime, and in combina- iawiwic 
lion with muriatic acid, forms the muriate of lime. Be- *_*""*! * 
fides these, there is the phosphate of lime, which is found 
in most plants and to a considerable degree in the cane. 
It consists of phosphoric acid combined with lime. The 
bones of animals are nothing more than the phosphate and 
carbonate of lime, cemented together by gelatine and alba- 
men.* They are consequently a valuable manure, but as 
fhey are insoluble in water their action is dependent on 
gradual decay ; an arti6cial manure has therefore been 
formed, by adding sulphuric acid to crushed bones, and by 
this means the phosphate of lime is procured in a state 
capable of being absorbed by the roots of plants. Phos- 
phate of lime exists in wheat and all vegetables used for 
food. It must therefore be present as an ingredient in all 
fertile soils. Magnesia is generally found in connection 
with lime. Its compound states are the carbonate, sul- 
phate, muriate, and phosphate. It is always found to 
exist in the cane. It should be therefore present in the - 
soil. The sulphate of magnesia is sometimes used as a 
manure. Silica is the name given by chemists to flint, 
quartz rocks, crystals, sand, and sandstone, t In com- 
bination with alumina it forms clay. It is itself insoluble, 
but is decomposed by the alkalies, and in this state of solu- 
tion, m taken up by the roots of plants. It Is gradually 
added to the soil by the crumbling down of stones. Silica 
exists in the cane to a considerable degree, and gives to > 
this plant its firm and hard consistency, so as to enable it 
to preserve an erect posture. It is of use in keeping, 
alumina more porous and less adhesive, so as to allow the 
free passage of water and air. It is on account of the 
presence of thft silica in the vegetable soil in certain parts 
of Cedros, that the cane grows there so luxuriantly. 
Alumina is not often found in plants, and its functions are 
principally mechanical to retain moisture and absorb the 
ammonia obtained from decaying substances and the air. J 
Professor Johnston says, it is the pure earth of alum ob- 
tained by dissolving alum in water and adding liquid 
ammonia to the solution, and that it forms two-fifths of the 
weight of porcelain, and pipe-clays, and some other very 



• Solly, p. 364. 

t Johnston's Elements, p. 40. 

X Solly, p. 237. 



fnorgmni* stiff kinds of clay.* It is the •hief constituent of .soirttfof 
*£jjj™"jjj^ our bast cane land?, to which it gives the property of re- 
taining the substances required by the cane for its consti' 
tution and growth* The oxyde of iron is a compound of 
iron and oxygen, for pure iron is rarely found to exist as 
fuch, but is generally met with a3 an oxyde, or combined! 
with carbonic acid. It readily combines with ammonia. 
Iron combined with two sevenths of its weight of oxygen 
forms the protoxide, and with three- sevenths the peroxide 
of iron. Both these compound substances exist natuially 
in the soil. The protoxide may be distinguished from the 
peroxide by its darker colour. The rustmg of iron which' 
takes place when exposed to the air is caused by the iron 
absorbing oxygen, but to enable it to do so there must be 
moisture; because it will not absorb the oxygen of the at- 
mosphere, but only the oxygen which is combined with* 
hydrogen as water.t The oxide of iron exists in the juice 
of plants, and a trace of it is to be detected in the asrfes of 
plants. It is found in the ashes of the cane. Manganese 
is a qare metal ; like iron it exists only as an oxyde, and a- 
trace of it may occasionally be detected in the ashes of 
plantp. Sulphur is a substance well known existing pure 
and in combination wkh various ores. It is found in ani- 
mals and plants. In the cane, it exists as compounds of 
sulphuric acid with potash and lime. It is fusible and 
highly inflammable, and exists plentifully in the form of 
sulphuric acid combined with various bases, — potash, soda, 
ammonia, lime, magnesia, alumina and iron. The dis- 
agreeable smell proceeding from animal matter, while 
undergoing decay, is caused by sulphur combining with 
hydrogen to form sulphuretted hydrogen gas. J Phosphorus 
is alwajs found in a compound state ; its most com- 
mon form being that of phosphoric acid combined with 
lime, and thus producing the phosphate of lime. Phos- 
phoric acid also forms compounds, called phosphates with 
potash, soda; ammonia and magnesia, and may be dis- 
united from these bases by sulphuric acid. It is found in 
the cane principally combined with lime. Chlorine is a 
suffocating offensive ga?, and exists in the cane, combined 
\vilh sodium as common salt, and also with potassium. It 
forms compounds vutb the \anous metallic bases called 

• .Inhnr-to: ** ElamecU, p 40. 
i Sollv. f 217. 
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Chlorides. Such are the organic and inoxganic elements organic & 
of plants. It is of little use investigating the physiology j?£5£nu. 
<of plants to asceitain the best means of promoting their «— v— ' 
growth, unless we are previously made acquainted with the 
nature and distinctive qualities of these elementary sub- 
stances from which plants in general derive the means of 
their existence and increase. It is indeed true, that these 
-elements may be found to exist in dissimilar proportions in 
plants of the same kind, but this arises from difference of 
•soil and other accidents, such as deficiency or excess of 
light, heat or moisture, while it may be laid down as a safe 
principle, that each plant requires the presence of those 
^elements of which itself consists in such a state as that it 
can assume these elements to itself by its organs, and ap- 
propriate them to its own natural state and condition. 
The organs of plants are wonderfully adapted to this pur- 
pose, and having briefly passed in review the different 
•substances from which the organs of .plants draw their 
■nourishment, 1 would refer to the plant itself, its func- 2d - 2J!J5S 
tions, and the sources from which it derives its food. In J^J" 011 ° f 
examining the functions of plants by which their existence the cue. 
is supported and their growth promoted, a wonderful 
analogy is found to exist between vegetable and animal 
life. In the plant we detect respiration and inspiration, 
•circulation and the power of nutrition, or adapting extra- 
neous substances to its own nature ; but it is science — and 
-science alone, which points out this analogy : for although 
we are sensible of these functions going on in our own 
bodies, it reqnires the eye of the mind to perceive analo* 
gous laws actuating and influencing the vegetable crea- 
tion. 

Animal matter is made up of the same elements as ve- 
getable. Nitrogen however is more abundant in animals, 
and in many plants does not exist as a component part of 
their structure, but it performs important functions in pro- 
moting their growth. We find carbon to be the principal 
constituent of the cane plant. According to the different 
analyses of chemists, sugar contains from 41 to 45 parts of 
carbon. Besides this the stem or megass of the cane 
consists principally of carbon as woody fibre. Whence 
then does the cane derive this large supply of carbon, and 
how does it appropriate this substance to form part of its 
own being ? This supply it obtains partly through its roots, 
but principally from the atmosphere by means of its leaves. 

p2 
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Thesoareef Although carbonic acid be not an essential ingredient in 
^iatfon'of the air we breathe, yet there is always a certain quantity 
S?SSie. by °^ m * 8 ac,( * to De *° un d m tne atmosphere sufficient to 
S-iJ favor the growth ol vegetables without being hurtful to 
animals, as it is destructive of animal life in any large 
quantity. The quantity of carbonic acid in the air is stated 
by Liebig to be about the one- thousandth part of the 
weight of the atmosphere,* or, according to Professor John- 
ston, one gallon of carbonic acid in 2500 gallons of air.t 
This carbonic acid is derived from the combustion and 
decay of matter, and the respiration of animals. In the 
former case the carbon existing in the vegetable or animal 
subject, during combustion and decay (and decay is in fact 
slow combustion) unites as decomposition goes on with the 
oxygen of the air, and forms carbonic acid, and in the 
latter case the oxygen of the air we breathe coming in con* 
tact with the blood in the lungs is absorbed by the blood, 
but in the course of circulation it unites with carbon and a 
portion of hydrogen, and thus returns to the heart in the 
veins converted into carbonic acid and water. J This carbo- 
nic acid is then expired from the lungs, and a fresh supply 
of oxygen inhaled to go through the same process. Plants 
on the other hand absorb carbonic acid from the air. They 
retain the carbon and reject the oxyen. Thus we see the 
vegetable and animal kingdom mutually ministering to 
each others wants. Their functions are in this respect in- 
verted in as much as plants retain the carbon, whereas 
•animals part with the carbon. Thus there is a pure supply 
of oxyen constantly emanating from plants for the use oV 
animals who on the other hand are constantly expiring the 
carbonic acid required by plants.- This is but one link in 
the infinite chain of causes and effects, bui one proof of 
that perfect connection and all -wise design and contrivance 
which pervade all the works of creation and are far be- 
yond our finite powers of comprehension, but Avhich we 
believe to extend throughout the infinitude of space and 
time. " The life of plants," says Liebig, " is closely con- 
" nected with that of animals in a most simple manner, 
" and for a wise and sublime purpose. Plants not only 
'' afford the means of nutrition for the growth and conti* 

* Liebig'a Agricultural Chemistry, p. 15. 
j Johnston's Element* p. 30. 

* Solly, pp. 78 and 374. 
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'** nuance of animal organisation, but they likewise furnish Thesowcw 

" that which is essential for the support of the important JSltton'of 

* 6 vital process of respiration ; for besides separating all ^ b ^ ne . by 

" noxious matters from the atmosphere, they are an in- n — v — / 

4 * exhaustible source of pure oxygen, and they thus supply 

" to the air the loss constantly sustained by it. Animals 

" on the other hand expire carbon while plants inspire it ; 

■*• and thus the composition of the atmosphere — the me* 

" ditim in which both exist is maintained constantly 

u unchanged."* u This remarkable property of plants/' 

fie says, •• has been demonstrated in the most certain man- 

" ner, and it is in the power of every person to convince 

"" himself of its existence. The leaves and other green 

*• parts of a plant absorb carbonic acid, and emit an equal 

" volume of oxygen."t And Professor Johnston says, 

4i That it has been ascertained that in the climate of Great 

"" Britian, on an average not less than one-third to four- 

*• fifths of the entire quantity of carbon contained in the 

" crops there reaped from land of average fertility is 

u really obtained from the air/'J Besides this great 

source ©f carbonic acid for the use of plants, they also 

derive a supply through the medium of the soil, which is 

thence taken up by their roots. "A soil," says Liebig, 

*' in which plants vegetate vigorously, contains a certain 

*• quantity of moisture indispensably necessary to their 

**' existence. Carbonic acid likewise is always present in 

" such a soil — whether it has been attracted from the air 

«• or has been generated by the decay of vegetable matter. 

** Rain and well water, and also that from other sources, 

invariably contains carbonic acid. Plants, during their 

life, constantly possess the power of absorbing by their 

'• roots moisture, and along with it, air or carbonic acid."§ 

By loosening the soil," he says, "surrounding young 

" plants, we favour the access of air and the formation of 

4t carbonic acid ; and on the other hand, the quantity of 

•• their food is diminished by every difficulty which op- 

" poses the renewal of air."| The supply of carbonic 

acid to a plant is dependent on extraneous circumstances — 

such as quality of soil, moisture, ligbt, — and the soil being 

* Liebig, p. 17. 

f Idem, p. 16. 

I Johnston's Elements, p. 30. 

§ Liebig, p. 26. 

|| Idem, p. 50, 
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'Yhesources rnthat state of sub division, as to admit the passage of air to 
prituon^f the roots. It must be at once perceived how important 
Se^SSie. 1 * 7 this subject is, in considering the growth of the cane, as its 
*— i v-*' luxuriant developement must be dependent on a due supply 
of carbonic acid. The soil of the Naparimas is adapted 
to vegetation in a great measure, on account of its produ- 
cing an abundant supply of carbonic acid. This soil con- 
sists of vegetable mould, or to use a chemical term 
signifying the same thing, it is humus, — that is to say, the 
product or residuum of the decay of woody fibre or vegeta- 
ble matter. "Woody fibre," says Liebig, u in contact 
" with air or oxygen gas, converts the latter into an equal 
u volume of carbonic acid."* Hence m our cane-fields, 
where there is a piece of wood undergoing decay, the 
canes within range of its effects will be of fine growth: 
" Humus/ 1 says Leibig, " is a continued source of carbonic 
" acid which it emits very slowly. An atmosphere of 
« carbonic acid, formed at the expense of the air, sur» 
" rounds every particle of decaying hum us. The culti^ 
" vation of land, by tilling and loosening the soil, causes 
M a free and unobstructed access of air. An atmosphere 
" of carbonic acid is, therefore, contained in every fertile 
" soil, and is the first and most important food for the 
" young plants growing upon it."f Light is necessary to 
enable plants to decompose the carbonic acid taken in by 
the leaves and the roots : hence this decomposition is arrest* 
ed during night. During the day time the leaves are conti- 
nually absorbing carbonic acid from the air, and remitting 
the oxygen back to the air. The roots are absorbing 
water, containing carbonic acid. During the night, as in 
the absence of light the plant has not this power of decom- 
position, the carbonic acid with water is constantly ex- 
uding from the leaves, and pores of the plant, until the 
first rays of light iu the morning revive the power, and 
organic matter continues to be formed. Hence as Professor 
Johnstone observes, " in artic climates, where the sun once 
" risen never sets again during the entire summer, vegeta- 
" tion should almost rush up from the frozen soil ; the 
" green leaf is ever gaining from the air, and never losing ; 
" ever taking in and never giving off carbonic acid, since 
" no daikness ever intercepts or suspends its labour.' 'J 
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'* When plants," says Solly, "are shaded from light, or TfieiourcM 
•* covered up, either artificially or by the leaves of sur- J£t t !<m™f 
•* rounding plants, the action of light is impeded and they JJ^i e OJr 
" are unable to effect the proper decomposition of carbonic w v — ' 
" acid."* This facl will shew the importance of light to 
the cane, and the injurious effects of shade or close plant- 
ing, ** We know," says Liebig, " that the functions of 
'* the leaves and other green parts of plants are to absorb 
(( nutritive matters from the atmosphere, and with the aid 
" of light and moisture to appropriate these elements. "t 
Jn illustration, it may be remarked that a luxuriant de- 
velopement of the leaves in a cane-field is a sure index of 
a similar growth of the cane itself; and it may therefore be 
inferred, that it is improper to strip the canes of their 
leaves, unless for the purpose of accelerating their ripen- 
ing when arrived at maturity, — and even then, the leaves, 
which are no longer required to procure and decompose 
the substances required for the growth of the cane, will 
begin to wither and finally decay, and are again converted 
into humus, to serve as materials for the production of 
future plants ; and hence it is remarked by Liebig, that 
" plants, instead of exhausting the carbon of the soil ui 
" the normal condition of their growth, on the contrary 
•• are constantly adding to Its quality. "J Such are the 
sources whence the cane derives its carbon, the chief ele- 
ment of its constitution, and the manner in which it appro- 
priates to itself this substance ; and it is remarkable that 
carbonic acid being so much required for the growth of 
plants, is somewhat heavier than atmospheric air, and con- 
sequently rests on or near the surface of the earth, to be 
available for the wants of vegetation. It consists of 
72.35 parts of oxygen by weight, with 27.65 parts of 
carbon. Besides carbon, we find oxygen and hydrogen JjJJSS" £ 
constituting the other organic component parts of the Mmi«« 
cane. The hydrogen it procures from water which it has 
the power of decomposing, and the roots are the chief 
medium through which it procures the water necessary 
for its growth, — and this water will hold in solution the 
various other substances required for its structure. Oxy- 
gen is abundantly supplied from the air and water. The 

• Solly, p. 480. 
f Liebig, p. 32. 
\ Idem, p. 34. 
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ffcftttces of cane-plant, like all other plants, is endowed by natufcf 
hyd?^en & w ith the power of selecting such elements as are required 
***■**—•' for its construction, and of appropriating them to form- 
parts of its own nattiral condition. To explain the secret 
process by which plants exercise this power is beyond the 
scrutiny of mam It is sufficient for us to know that they 
possess this power, and what those substances are upon* 
which they exercise these functions of assimilation— and 
how to provide them with these substances, that we may 
enjoy the bountiful products of the earth. Nature will- 
perform her duties with perfect regularity and precision, 
and the utmost limit of human knowledge is to divine the 
connection between cause and effect. But it may be 
asked, how it is that having the chief elementary sub** 
stances present in the air and water fron> which plants 
derive the means of their existence and increase, we 
should find such a diversity of growth arising from mere 
difference of soil ? This may arise from the absence of 
inorganic materials in the soil ; but there is another ele- 
Sources & nient which performs an important function, in causing 
m^ia f . am " ^ e growth of plants, — and that is nitrogen; '* We cannot 
" suppose/' says Liebig, " that a plant could attain matu* 
" rity in the richest vegetable mould without the presence 
" of matter containing nitrogen, since we know that nitro- 
" gen exists in every plant of the vegetable structure."* 
According to the analysis of Bouissingault already referred 
to, the proportion of nitrogen present itv plants, in gene- 
ral, bears a small proportion to the other elements, of 
which ihey are composed : but in plants which produce 
grain for the use of man, this constituent exists in a 
greater degree, and as gluten and albumen contain a large 
proportion of nitrogen, we may infer that the cane requires* 
a large supply of this element, inasmuch as gluten and al- 
bumen exist in the cane-juice. But it would be incorrect 
to suppose that the presence of notrigen is required merely 
to form a constituent part of the cane. It has an addi- 
tional and a very essential duty to perform in being the* 
presiding power of assimilation. I have already alluded 
to the power which plants possess of assuming and con- 
verting to their own nature the substances required for 
their constitution, and which are presented to them for this 
purpose. Now the presence of nitrogen is necessary to 

♦ Liefcig, p. 41. 
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enable them to perform these functions. *'A substance Sources & 
containing nitrogen/' says Professor Johnston, •• is neces- S!otia. am " 
sary to the production of those beautiful and varied chan- s * mm Y mm/ 
ges which take place in the sap of the plant at the different 
stages of its growth. ,f * "This substance/' he says, 
" seems to preside over the change of the soluble sub- 
" stances contained in the sap into the insoluble fibre of 
•' the cell. The necessity of nitrogen to the growth of 
" the plant in all its stages is fully established, and hence 
11 the utility of applying manures in which nitrogen is con* 
" taiued." Nitrogen exists abundantly in the atmosphere : 
but in this state it is of no use to plants. It has little 
or no affinity for other substances, and is mixed with the 
oxygen of the air, but does not combine with it. Under 
particular circumstances, however, nitrogen does combine 
with other substances, as forexample during the decay of 
vegetable and animal matter it combines with hydrogen 
and forms ammonia. In this state it has an affinity for 
acids, and as carbonic acid is evolved at the same time 
during the decay of matter, the ammonia combines with the 
/carbonic acid and produces the carbonate of ammonia t 
Ammonia, which is a compound of nitrogen, and hydrogen, 
is thus produced by the decomposition of animal and vege* 
table matter, and from the great quantity of this matter 
constantly undergoing decomposition, it must be inferred 
that the quantity of ammonia yielded every year to the 
atmosphere from this source is considerable in comparison 
to the quantity of living plants on the earth requiring this 
substance for their growth. There must be therefore always 
a certain quantity of this compound of nitrogen floating 
about in the air, which is brought down to the earth by 
rain to serve as the means of fertility to the soil, and it has 
been proved by Liebig that ammonia exists in rain water, 
and is the cause of that softness which distinguishes it from 
spring water. But the chief source of nitrogen to a cultivated 
plant is the ammonia contained in animal manure. Am* 
monia is alto produced by the decay of vegetable matter in 
the soil. It is soluble in water, and combines with all the 
acids. As the carbonate of ammonia, in which form it is 
produced during decomposition in animal manures, it is 
extremely volatile. It has less affinity for the acids than 

- ■ ' ' i i ii ■■ i i i fi— p— r> 
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^f ur oTaii£ ^ e °^ er Dalies, s0( ** an ^ potash, And is consequently sat 
m£u. " free by these bases, as also by lime. In consequence of 
>"-v— ' (his affinity which it possesses for the acids, it is met with 
in various compound states, such as the carbonate, the mu- 
riate, the sulphate, and the phosphate of ammonia. Am* 
monia will be absorbed by substance* apparently having no 
•affinity for it. Thus charcoal will absorb and condense a 
large quantity of ammonia, and will retain it untH heat or 
moi&ture is applied.* Other porous substances will have the 
same effect. N Uric acid is also a source of su pply of nitro- 
gen to plants. It is naturally formed in animal and vege- 
table manure, but is always found in a state of combina- 
tion with potash r soda or lime ; and in one or other of these 
compound forms it is available to plants. It consists of 
nitrogen and oxygen,, the elements of the atmosphere ; there 
is this difference, however, that these .component parts of 
nitric acid are chemically combined, whereas in the air they 
are merely mixed, but at times, during a thunder storm, a 
flash of electricity passing rapidly through the atmosphere 
cause&the oxygen and nitrogen chemically to combine, and 
thus nitric acid is produced, which is brought down to the 
• earth by rain*and invigorates vegetation. t Hence the bene- 
ficial effects which are attributed to thunder storms. Nitric 
acid exists in many soils, is obtained from saltpetre, and is 
known as aquafortis. These are. the sources from which is 
obtained the nitrogen which performs so. essential a func- 
tion in promoting the growth of plants. The cane requires 
the presence of this element as much as any other plant, and 
hence mu6t be at once seen the great importance and utility 
ofihose manures which are rich in ammonia. 

2dito*w! As'to the vegetable economy of the cane and the par- 
s*^; ticular species of this plant which we cultivate in this island, 
~™ nrntr a question has been raised whether the sugar cane is indi- 
genous to the West Indies or not. This is an enquiry of 
little importance to our present subject. The cane waain- 
troduced into the West Indies shortly after the discovery of 
the new < world by Columbus, audits cultivation prosecuted 
with ardor and success. Of the several species of this 
useful plant, that which is cultivated* I may say exclusively 
in this island, viz., the Otaheite cane was brought to this 
•part of the world from Otaheite first by the French naviga- 
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ttfr Dc Bougainville, and afterwards by BlighV* It was in- ▼*■*•«_ 
troduced into this island from Martinique 4 years before thT££Z° 
the conquest, that is in the year 1793, by those emigrants * 1 - J " ▼^ *' 
who made this colony their place of refuge during the 
French revolution. It was probably first cu hi rated in the- 
valley of Diego Martin, thence transplanted to the quarters 
of Tacarigua, Arouca, and St. Joseph, and then extended' 
to the southern quarters. This seems to be the only quality 
of cane grown in the island, with the exception of the 
Battavia or violet cane which* intrudes itself occasionally 
into our cane fields, but from what source it is difficult to 
say, as it is eradicated whenever met with, being far inferior 
to the Otaheite cane, on account of its yielding much less 
sugar. With a good humid soil the Otaheite cane is the 
best that can be cultivated, and our own experience and 
the sagacity of the French refugees seem to have marked 
out this species as the best adapted to the quality of our 
soil, and as consequently likely to produce the most bene- 
ficial results from its adoption in preference to the other 
kinds.t It grows rapidly to a great size, has long joints, 
produces a great deal of sugar, and is robust in its constitu- 
tion. Its juice, however, is more watery, and therefore 
requires more evaporation to concentrate the sugar. The 
Battavia cane which we observe sometimes in our fields, 
and 13 known by its striped violet colour and its short 
joints, is grown in the East Indies, and in Jamaica are to 
be seen entire fields of it, where it is cultivated on account 
of its producing good rum, for which purpose it is prefera- 
ble to all the other kinds of cane. These aTe the only two' 
varieties of the cane to be found in this Island* But pre- 
viously to the introduction of the Otaheite cane, there 
existed in this Island a small degenerate kind, called the 
Creole cane, which was soon supplanted by its more ro- 
bust competitor, and is now no longer to be seen. In 
Jamaica, four varieties of the cane are said to be cultivated' 
and to be characterised by distinct properties and' qualities, 
though probably descended frorrr one original stock* 
There is the Bourbon cane, which was introduced into Ja- 
maica in the year l79o, from St. Christopher and Antigua ; 
it having been brought to these two latter islands from 
Bourbon and Mauritius. According to Mr. Henney, it is welt 
adapted to rich alluvial soils, requires much rain, and yields a 

♦ Bibliothdqae des Arts et M4ti«ri, p. 34. 
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Vegetable great deal of sugar. It seems to be closely allied to, if dot 
thTcanJ.° f identical with, our Otaheite cane, although derived from a 
^■v—' different locality < But where the soil is of an inferior* 
quality, the Mont Blanc cane is preferred. The latter is 
also called in Jamaica the white or transparent cane, and 
is preferred for general cultivation, on account of its ar- 
riving at maturity sooner than the Bourbon, of its pro- 
ducing a great luxuriance of leaves, requiring less moisture 
and being more adapted for ratooning ; but it yields less 
sugar than the Bourbon.* There are also the ribbon and 
purple canes, which seem to resemble the Mont Blanc ; 
but as producing less sugar, are probably cultivated with a 
view to improve the quality of rum. The Mont Blanc 
cane might be introduced into this island for the purpose of 
being cultivated in such localities as are dry, and where 
the land is not rich. 

The cane plant is learnedly called the " SaccharUm 
officinarum." It belongs to the family of the Graminese 
(grasses), and the Triandria digynia order. The use of 
these words, however, will not enable us to understand its 
Vegetable economy, or to make good sugar. We will 
therefore take a plain common sense view of its properties, 
and consider it as a most precious plant, very badly culti- 
vated in general, and granted by a bountiful Providence as 
an exclusive gift to enrich the Tropics. As it is grown 
for the purpose of extracting its juice to be made into 
Sugar, we may be inclined to divide its bulk into two pri- 
mary parts ; the roots* stem and leaves constituting one 
part, and the juice the other. The former are ministerial 
and functional as productive of the latter, and are divided 
by us into three portions : the roots which remain in the 
soil to give birth to a new generation of plants, the stem or 
megass which serves for fuel and manure, and the leaves 
which are used as fodder for cattle and for upholding the 
fertility of the soil. From the cane juice is obtained the 
sugar we seek for* arid molasses* which is so much uncrys- 
tallised Saccharine reduced to this state by imperfection in 
our system of making sugar. Sugar is a substance of 
purely atmospheric origin, that is to say, it consists of car* 
bon, oxygen and hydrogen, elements which exist either as 
a component part of, or as mixed with the air. But both 
in the former as in the latter, both in the stem and the 
leaves, and the cane juice are contained substances of 

* Henncjte Essay on Defects in Jamaica. 
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mineral production, which exist only in the soil ; and 1 vegetabto 
therefore, the better and more elementary division of the ^°^L° 
constituents of the entire cane is into organic and inorganic ^ ^ ' ' 
substances. Cane sugar then is wholly organic, and con- 
sists,, according to Solly, in 10.000 parts of 

Carbon.. .-. 4 499 

Oxygen .. 4.860 

Hydrogen . * .• 641 

10.000* 

According to Berzelius, in 100000 parts of 

Carbon 44.200 

Oxygen # 49.015 

Hydrogen * .. 6.785 

100.000 

And according to Gay Lussac and Thenard, in 10.000 

parts. — 

Carbon 4 247 

Oxygen 5.063 

Hydrogen 690 

10.000 

These are the substances left after the evaporation of the 
cane juice, or rather the watery particles of the cane juice : 
but there must be also inorganic substances existing in the 
cane juice, which are separated during the process of 
manufacture ; and it is singular that on so important a 
point chemists should have left us almost entirely in the 
dark, in detecting and defining those substances which 
exist in the cane juice, and a knowledge of which, one 
would suppose, is essential to enable us to comprehend the 
chemical changes which the cane liquor undergoes through 
the action of heat. 1 may, to a certain extent, infer what 
those inorganic elements are, by referring to an analysis of 
the dunder or refuse of the still-house ; because these ele- 
ments cannot be generated by the process of fermentation, 
and the refuse of the still-house consists of what remains 
of the cane juice after the alcohol has been abstracted. 
Fermentation is caused by an absorption of oxygen from 
the air which unites with the carbon, and is evolved as 

* Solly, 297. 
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fegttabit carbonic acid, and the spirit or alcohol consists of the ftmsr 
tEaSJ. elements as sugar, viz. carbon, oxygen and hydrogen ; but 
Smm r mJ combined in different proportions, there being less oxygen 
and carbon than in sugar.* The abstraction, therefore, of 
the mm does not in any way interfere with the presence of 
the inorganic elements, and by knowing the nature and ex- 
tent of these inorganic elements in the refuse, we may- 
reasonably conclude that they existed in the cane juice. 
In one gallon of this refuse reduced to a dry matter by 
evaporation, and then burned, Professor Johnston found? 
the following ingredients.t 

Potash and Soda chiefly, . • . 20.50 

Chlorine, 12.44 

Sulphuric acid, • . 6*35 

Phosphate of lime and magnesia, 

and a little iron, 34.02 

Carbonate of lime, 1 7.44 

Carbonate of magnesia, . . . . 5-14 

Insoluble matter, ...... 254 

U nburned organic matter and loss . 1 .57 

100. 

I may therefore infer, that these substances existed in the 
cane juice previously to fermentation, as they cannot have 
been produced by the process of fermentation, except the* 
carbonic acid in combination with the iime and the magne- 
sia. The presence of these inorganic substances in the 
cane juice is further confirmed by the investigations of Pe"- 
ligot, who had a portion of fresh cane juice sent to him 
from Martinique, preserved according to the process of 
-Apperis : and having evaporated a given weight of this li- 

Juid, and burned the residue, he found the ashes equal to 
.3 of the weight of the juice, and to consist of sulphate of 
lime, alkaline chlorides, and other salts not enumerated : 
but such, he says, as are to be met with in the sap of nearly 
all the vegetables. From these data, therefore, we may 
conclude that there exist in fresh cane juice, sulphuric 
acid, phosphoric acid, potash, lime and magnesia, and the 
chlorides ofjsodium and potassium. These substances, 
according to the analysis of Payen, also exist in the juice 
of the beet-root, with the exception of the magnesia ; but 

• Solly, S1 1. 

f Or. PhilHp'a Esmt, p. 115. 



127 

n the beet- root are also found nitric acid, and a portion of T "*J^* or 
ilica and sulphur, besides three distinct vegetable or STome. 
>rganic acids : the pectic, molic and oxalic acids. There w * v"** 
a undoubtably one or more of the organic acida existing in 
he cane juice, to which I shall refer hereafter, when on 
he subject of sugar making, as these latter acids are more 
mraediately connected with the use of lime. There are 
ilso in the cane juice, gluten and albumen, colouring mat- 
ers and vegetable impurities : the latter, Payen calls with 
reference to the beet-root, " ma tie res grasses/' It is quite 
enough to know that such substances exist in the cane 
juice to shew the complex of sugar boiling, and that che- 
mical changes take place during the process of manufacture 
with which we are very imperfectly acquainted. Did the 
cane juice consist simply of sugar in solution, it would be 
very easy to obtain the sugar by evaporation ; but we have 
to contend against this variety of foreign vegetable and 
mineral substances present in the cane juice* — the nature 
and properties of which, we must comprehend before we 
can affirm that we thoroughly understand the process of 
sugar making. Besides these substances existing in the 
cane juice, there are also inorganic substances existing in 
the megass of the cane, a knowledge of which is of the 
greatest importance to enable us to understand the vege- 
table economy of the sugar cane, and the nature of the 
cultivation best adapted to its developement. The inves- 
tigations of able chemists have thrown more light on this* 
point, and as I am certain that the more we understand the 
proper culture of this plant, the more shall we be con- 
vinced of the necessity of knowing and attending to these 
inorganic constituents, I shall quote in detail the best 
analysis we have on this subject. 

The following is an analysis made by Mr. Herepath. 
In 1000 grains of sugar cane burned to ashes whieh gave 
7J grains, he found-*- 



Silica 


.. 1.780 


Phosphate of lime 


.. 3.402 


Red oxide of iron and clay 


•• 176 


Carbonate of potash 


•• 1.467 


Sulphate of potash 
Carbonate of magnesia . . 


.. 150 


430 


Sulphate of lime •• 


.. 058 



7.457 
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vegetable Analysis of the ash of cane grown in Jamaica, made by 
tS n cSSe 7 .° f Professor Johnston, — 



Sulphate of potash 


.. 0.31 


Chloride of potassium . . 


.. 0.13 


„ of sodium 


.. 0.00 


Carbonate of potash 


.. 0.85 


„ of soda . • • • 


.. 1.24 


„ magnesia • • 


.. 0.22 


,, manganese 


•• 1.00 


,, lime.. . . 


.. 2.38 


Sulphate of lime.. 


.* 0.29 


Phosphate of lime 


.. 8.81 


„ of alumina . . 


.. 7.61 


Alumina . . 


.. 0.00 


Oxide of iron . . 


.. 0.68 


Silica and silicate of alumina 


..75.81 
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Analysis of the ash of cane grown in Tobago, made by 
Professor Johnston, — 



Sulphate of potash 


.. 1.02 


Chloride of potassium .. 


.. 1.14 


„ of sodium 


.. 1.19 


Carbonate of potash 


.. 0.00 


t, soda 


.. 1.21 


„ magnepia . . 


..1.36 


„ manganese 


.. 0,60 


„ lime 


..14.40 


Sulphate of lime.. 


.. 247 


Phosphate of lime 


.. 3.83 


,, of alumina . . 


.. 0.00 


Alumina.. 


.. K38 


Oxide of iron 


.. 3.75 


Silica and silicate of alumina 


..65.95 



98.30 

The foregoing analyses do not seem to have • been made 
from whole canes, nor are we informed whether the canes 
were of fine and full growth, nor what quantity of sugar the 
canes grown in the same field yielded, and accordingly 
the only inference which Professor Johnston drew from the 
foregoing analyses was, that the plants may live and yet 
draw very different proportions of inorganic materials from 
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tfee soil : for, he says, it would be important to ascertain vegetable 
how far the differences in these analyses are connected with STSST. 9 
the nature of the soil, the way in which it had been treated '- v""*' 
jand manured, the age and health of the cane and the quan- 
tity of sugar it is capable of yielding.* The analysis made 
by Dr. Steuhouse, of Glasgow, is more valuable, as having 
been made of 12 different specimens, mostly of entire 
canes, with their leaves procured from different colonies, of 
which, four specimens of fine full grown canes were from 
this Island. The following is a table of the analysis of 
ihese different canes : — 
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5.30 

11.14 

0,84 
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3.93 
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45.97 
3.76 
6.66 
9.16 
3.66 

25.50 

3.27 
2.02 


Silica 

Phosphoric Acid .. 
Sulphuric Acid . . . 

Lime 

Magnesia 

Potash 

Soda 

Ghlor. of Potassium 
Chlor. of Sodium.. 



* See Barbados Agricultural Reporter, April, 1846 . 
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"Vegetable The first seven were all fine canes, with their leaves; life 
the can©. eighth had no leaves ; No. 9, but few leaves ; No. 10 was 
*_n^-._' j n f u ]j ki 0S g 0m ^ an d had been manured with cattle dung ; 
No. 11, old ratoons manured in the same way ; and No. 12 
were young Mont Blanc canes, manured with cattle dung, 
guano, and marl. By comparing the elements of these 
different specimens together, we shall ascertain what ele- 
ments are variable and what are required by the cane in 
the greatest proportions ; and it will be at once seen, as 
the Professor observes, that the sugar cane requires to be 
furnished with a very large quantity of the silicate of 
potash, and also with a considerable amount of the phos- 
phates. The mineral acids, phosphoric and sulphuric, are 
given by the Professor, as in a free state for the purpose of 
fixing their quantities ; but in the cane, they do not exist in 
this free state but in combination with their bases, and as 
these bases have varying powers of affinity for the acids, 
they become saturated according to their relative affinities, 
leaving the surplus of the acid to combine with the remain- 
ing bases : for instance, lime will be the first to combine 
with these acids, then potash, then magnesia, and soda, and 
the acids themselves also possessing different powers of 
affinity for the alkalis, and alkaline earths, sulphuric acid 
will first seize upon its bases, then phosphoric acid, and 
lastly, carbonic acid, — the latter of which is always given 
in combination wilh some base, Besides the substances 
enumerated in this table, the cane will be found generally 
to contain small portions of the oxide of iron, of manga- 
nese and alumina; but we may look upon this table as 
affording us the most valuable and correct information on 
the subject of the inorganic constituents of the cane, and 
well worthy of being kept constantly under the eye of the 
planter, as a guide in his agricultural operations. Although 
these mineral substances do not form any large proportion 
of the bulk of the cane, we have every reason to suppose 
with Liebig, that besides being constituent elements of the 
plant, they are necessary to enable the plant to perform its 
vital functions, and thus to effect its natural growth. It 
has been affirmed that the cane will grow from its seed. 
I. do not think that we have any sufficient data to warrant 
this inference. Old Caseaux, who was a man of great 
research and observation, although attempting to build up 
a theory of his own, states, that he tried in his day to propa- 
gate the cane from the seed without success, and had others 
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succeeded in the attempt, he would certainly have been Vegetable 
made acquainted with the result. Whatever opinion may tta°a"£° f 
be entertained on the subject, the surer, if not the only **— v— A/ 
course, is, to consider the cane as a plant which is naturally 
propagated by a section of its own stem, and accordingly, 
around each joint of the cane, apparently in connection - 
with the bud or eye, are to be observed many small white 
points, from which spring roots to afford nourishment to 
the first growth of the plant. In all seeds which constitute 
the germ of a future plant, there is contained a certain por- 
tion of starch and gluten ; the latter of which contains ni- 
trogen. These furnish the means of germination or of' 
growth, until the plant is rendered independent of this 
supply, by being able to draw its further nourishment 
through its roots from the earth, and its leaves from the air. 
As these substances are insoluble, and are therefore in this 
state unavailable as food for the little plant, the first effort* 
of germination consists of a conversion of a? portion of the 
gluten of the seed into a substance called diastase, which 
has the power of dissolving the starch, and thus bringing it 
into a fit state to be applied to the increase of the roots and 
sprouts.* In this new state, it is called dextrine, becomes 
sweet, and is, therefore, converted into sugar, from which 
the woody fibre is formed. We therefore see, that the sub- 
stance which is generated in the seed of a plant indepen- 
dently of external substances and of nourishment from the 
earth and air, is sugar, and that the seed has 'to undergo a 
preliminary developeraent, producing the same substance 
which exists naturally in the plant of the sugar cane. This 
sugar in the cane furnishes the elements of woody fibre for 
its roots, sprouts and leaves, and accordingly, the cutting 
of a cane will send out fibrous roots, and will sprout before 
being put into the ground. But this power of germination, 
both in the seed and in the cutting of the cane, is limited 
to the production of the organs '. necessary to enable tht 
plant to continue its growth by drawing its nourishment 
from the earth and the air, and as soon as these organs 
are sufficiently developed for this purpose, the seed or the 
original plant of the cane being no longer required, will dry 
and rot in -the ground. When the cane plant is inserted 
into the giound, a few days afterwards, with the assistance 
of moisture, a number of tender fibres begin to shoot 
around the articulations of each joint. The bud of the 

* Johnston's Elements, p. 31. 
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veg«tabi« plant swells, and sends up a sprout surrounded and pf</~ 
ttecane. tected by the little seminal leaves which formed the envelope 
%JL ▼"* ' of the bud, and this sprout gradually expands into the 
proper leaves of the future cane. When these leaves have 
grown to the height of about one or two feet, the base of 
the bud begins to send down into the soil a new order of 
roots, from which the growing canes are to derive their fu- 
ture nourishment. The first order of roots does not mere- 
ly afford nourishment to the bud attached to the joint from 
which these roots have sprung ; but to the sprouts through- 
out the length of the plant, and also to the shoot which at 
times is generated at the extremity of the plant out of the 
ground, — which latter shoot ought not to be encouraged, 
as it is incapable of forming to itself its own second order 
of roots. Accordingly, from the food supplied by this first 
order of roots, will be produced frequently several buds or 
germs of future canes, attached to the base of the first 
sprout before its second order of roots is produced. When 
the proper leaves of the future cane are sufficiently develop- 
ed, and have grown to the height of one or two feet, 
according to the fertility of the soil, at the base of the 
sprout near its junction with the parent plant, begin to be 
formed indurated points which swell, increase and burst 
forth into new sprouts. These sprouts grow, send forth 
their own leaves, and become afterwards independent canes. 
These last sprouts, again as they grow, produce fresh 
roots, and also at their base, new buds, and these buds are 
endowed with the same powers of reproduction : so that 
the cane plant can thus multiply itself to any extent, limited 
Only by the nourishment which the soil is capable of 
affording. It is this power of reproduction which enables 
us to ratoon from the cane for so many years in good soiL 
But it must not be supposed, that it is the same order of 
roots which furnishes the means of growth to the ratoon : 
on the contrary, the roots of the grown cane which we 
leave in the soil, to produce the ratoons, perform the same 
functions as the primitive plant ; the roots thus left in the 
soil, supply the means of vegetation to the section of the 
Cane left attached to them, after the superincumbent cang 
has been cut off: fresh buds spring from this section of the 
cane ; these buds grow into sprouts which send forth their 
proper leaves and roots, and the base of these shoots, again 
produce new buds, which themselves grow in the same 
way ^ and become independent plants. The constant repro- 
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du&ion of fresh roots is essentially necessary to keep alive vegetable 
in the cane plant this power of multiplying itself; because then?/. 
the roots of plants in general, when they become hardened ^v*' 
by the deposition of earthy matter from the fluids constant- 
ly passing through them, solidify, lose the power of suc- 
tion, and become therefore useless : and when arrived at 
this state in the cane, dry up and rot. Besides, the roots 
take up nourishment from the soil through their extreme 
points, and when young, they contain mucilaginous matter, 
which enables them to absorb the necessary fluids from 
the soil, to be transmitted into the general system. The 
roots of the cane, like those of other plants, grow, not by 
an addition of materials from within, but an aggregation of 
substances from without, and hence we see the reason why 
they should be able, being of so delicate a texture, to pene- 
trate into the soil. The cane, every year we cut it off, 
^ill form to itself a new order of young roots, and every 
Succeeding year that we crop our ratoons, if we examine 
the roots of the preceding crop, we will find them in a state 
of decay. In consequence of the ratoon having its roots 
already established in the soil, its sprouts will be more vi- 
gorous than those of a primitive plant, which must first 
provide itself with a first order of roots, to obtain the ne« 
cessary means of growth. If we will tesi this regenerative 
power of ihe cane plant by a reference to facts, we shall see 
the uselesstaess of putting more than one good plant into 
the same hole, and the propriety of giving this plant suffi- 
cent space to expand itself. 1 pulled up in a cane field, 
which had been planted at the end oi November, a young 
plant two months and a half old, and which had grown from 
a single cutting, not of the choicest description. Three of 
the eyes of this plant had grown, and as the product of 
these three eyes, I counted forty vigorous shoots, and (here 
were other buds evidently ready to burst, I was not par- 
ticular in chosing this young plant, and there were apparent- 
ly in the field many others still more prolific. But if a 
single cane plant be capable of this production in so short 
a time, we ought rather to look to the quality of the soil, 
than the number of plants for the desired increase. It is 
impossible to give any explanation of the changes gone 
through during the growth of the cane, by which other sub- 
stances are decomposed and transformed into its consti- 
tuent parts. Any attempt of this sort would lead to a 
maze of darkness, and mere conjecture. And there is a 
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regrfabto remarkable instance of this, in Mr. Porter's book, in the 
theca™e.° chapter on the vegetable economy of the cane, where, by an- 
^-■"▼' 1,J - J indiscriminate jumble together of the words *' principles, 
* r modifications, juices, medullary system, glutinous matter, 
•• sap, mucus, elaboration and ramifications"; he has at- 
tempted an explanation which must have been incompre- 
hensible to himself, as it is to his readers. I have heard ; 
the term, medullary system, applied to the* sugar cane, but 
the cane has neither pith, medullary process, bark, no^ 
wood, properly so called. It belongs, according to Bota- 
nists, to the "Endogenous class of plants so called, be- 
cause the stem or body consists of ♦* a confused mass of - 
44 bundles of woody substance lying in the midst of a 
" spongy matter ;" and I may apply the same observation 
to the sugar cane that is applied to arborescent endogens, 
that " they are exclusively natives of hot countries where- 
•' Europeans have seldom an opportunity of examining mi- 
14 nutely into matters which require the long and patient 
'* investigation of resident observers, nothing certain is 
4 * known of the channels through which the ascending and 
"* descending currents pass in their stems. From analogy,. 
" it is presumed that the sap rises by the woody bundles, 
'» and descends through the soft spongy matter : but this is 
*"« entirely conjectural. "* Speculations of this sort are not 
of much avail for practical purposes. It is quite enough, 
if we place within reach of the plant the food it requires. 
Nature enables it to perform its functions. We know that 
the cane, like all other plants, has its circulation, although' 
not like animals — from and to one point. The roots are 
the medium through which, with the assistance of water, it 
absorbs the materials ol its growth, and although it pro* 
cures carbonic acid through this channel, its leaves consti- 
tute the principal organs for this purpose, as well as for 
the purpose of exhalation or evaporation. The cane pos* 
sesses on an average, about fifteen leaves, and if we calcu- 
late the surface they present in proportion to their length 
and breadth, the surface of evaporation will thus be found 
to be of considerable extent : and if we adopt the opinion, 
of Senebier, with reference to plants in general, two-thirds, 
of the water absorbed by the cane, is evaporated principally 
from the upper surface of its leaves. This evaporation 
takes place, chiefly during the night, as light is necessary to 

+ Library of useful Knowledge— 'Natural Philosophy. Vol. 4, Botany* 
p. 18. 
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nable it to fix its materials. So, also, is the oxygen ofv^jjjj* 1 ^ 
lie carbonic acid given off, which has been taken into the Se«Se.° 
ystem by the leaves, and partly by the roots. This eva- '— ^ 
ioration of water and oxygen will take place in proportion 
o temperature, and the evaporating surface. Hence we 
ee the connection between rapid growth and a large extent 
>f leaves. According to Liebig, a plant with twice the 
urface of leaves, will evaporate twice the quantity of water 
md oxygen ; and a plant with half the surface of leaves of 
mother plant, will absorb quite as much carbon as the lat- 
er, if the air supplied to the former contains twice the 
tmount of carbonic acid. " These considerations," says 
Liebig, " point out to us the cause of the favourable action 
c exerted on cultivated plants by humus, and by all decay- 
4 ing organic substances. ,,# But to enable the cane to 
rrow, we all know that a supply of water is indispensably 
lecessary, and the use of water is thus explained by Liebig. 
4 It plays," he says, " doubtless a decided part in the 
u growth of plants, by virtue of its elements ; but, at the 
■' same time, it is a mediating member of all organic life. 
14 Plants receive from the soil by the aid of water, the 
" alkalis, alkaline earths and phosphates, necessary to the 
u formation of their organs. If these substances which are 
rt necessary for the passage of atmospheric food into the 
" organism of the plant be deficient, its growth must be 
" impeded. "t Canes, in rich soil, will begin to joint in 
three months after being planted, — sometimes in two 
months and a half, with the assistance of rain. According 
to our mode of planting at the fall of the year, in the 
months of October and November, of which the former 
month is decidedly to be preferred, they begin to joint 
about the end of June, their growth having been arrested 
during the dry weather. The first joint which forms 
above ground remains stationary ; the second next to the 
first, and so on, with the remaining joints. These joints 
will vary in length, from one to four inches, and from half 
an inch to two inches and a half, in diameter, according 
to soil and weather. And with the developement of each 
joint, the leaf which enveloped and protected it in its infant 
state, will dry and fall. Caseaux says, that four or five 
joints will form during each month of growth, and with us 

* Liebig, p. 19*. 
+ Idem, p. 196. 



136 
vegetable jt j s no t unusual to iind a cane from 12 to 15 feet in length. 

economy of . . i 

the cane, with from 40 to 50 joints, which lias grown to this length 
* u, ~' r m ' in the course of 9 months. Canes have been grown in this 
Island, exceeding 20 feet in length. But this is far above 
the average length, and we may consider 10 feet to be 
about an average length for canes planted in October, in 
good soil, and cut at the age of 18 months, or for stand- 
over ratoons. But on account of the prolific nature of this 
plant, and its incessant efforts to reproduce itself in every 
cane field of ordinary fertility, are to be found suckers and 
young canes, which are generally cut along with the older 
canes, whether prudently or not, is a question which is 
often decided by the indiscriminate cutting down of the 
whole field, or the havoc caused by the transit of carts over 
the cane piece. It is certain, however, that these young 
canes add to the difficulties which are sufficiently great, of 
making good sugar, under our present rude system of 
manufacture, even with canes of mature growth, in conse- 
quence of the organic acid which abounds in these young 
canes : the effect of which is seen in the quantity of mo- 
lasses they generate. We should not delay putting in our 
plants beyond the early part of November. Planting in 
December is too late, for as Caseaux observes on this 
point : " II est rare que dans les terrains qui ne sont pas ' 
'' privileges (humides sans etre noye), il en reuisse deux 
u ou trois sur dix : le sec est trop voisin. ,,# It is of great 
importance in planting canes, that care should be taken in 
selecting proper plants. It is very probable that the cane 
plant has degenerated among us, from a want of attention 
to this particular, and it is very certain that the quality of 
the canes will depend on the character of the plants from 
which they have sprung. The last 3 or 4 recently formed 
joints of the cane, with about two inches of the herbaceous 
stem, give the best plant. If much of the herbaceous part 
of the cane be left, it will spring from its core, and take 
away the nourishment from the eyes of the plants, which 
latter are the true sources of growth, as it is from them 
that the second order of roots springs, which are to supply 
the means of growth to the future canes. The plants 
should be selected from canes which are in a state of 
growth, and consequently, have not arrowed, as at that 
time, vegetation being in an active state, and the cane being 

* Caseaux, sur la culture de la canne, p. 41. 
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softer, the same activity of vegetation will skew itself ia v«w*w« 
the plant, or tbe plant may be taken from the cane while SS^S?' * 
arrowing; because, at that time, the cane manifests a ten- v-pl * mi ' 
dericy to transfer its juices to the developement of the eyes 
or buds : but after the arrow has fallen, the. cuticle of the 
cane becomes hardened up to the extreme point of junction 
with the leaves, and if plants be cut from it in this state, 
they are difficult of growth, and if they do grow, the 
sprouts are by no means so vigorous or healthy as those 
from a tender plant. As we generally contemplate plant- 
ing at the fall of the year, when we have not the same op- 
portunity of selecting plants as during crop time, it would 
be prudent to reserve a piece of canes which will at the 
time produce good plants, and by attending to this, 
we shall prevent the cane plant degenerating, and obtain 
better returns at no additional outlay. The plants should be 
inserted in the grouud with their eyes at the sides ; because, 
from these eyes are to spring the sprouts which shoot ver- 
tically into the air and the roots which descend into the 
soil, so that at the side of the plant in this position there 
will be nothing to intercept or divert this natural growth. 
As to the manner in which the plants should be inserted in 
the ground, a great deal will depend on the quality of the 
soil and the time of the year, and in this respect great di- 
versity of practice exists from the crow-bar of Barbados to 
the simple scraping of the ground in Naparima ; while it 
is of more importance to see that the plant has a bed of 
pulverised soil underneath, into which it may send its roots. 
As a. substitute for this precaution in soils that have been 
worked for some time in this Island, we plant in what is 
called the old Island system ; that is, we first remove the 
soil from a bed or basin, about a foot or eighteen inches 
square, and place this soil in a little heap on the bank ; we 
then dig a hole in this basin and therein insert the plants. 
This mode of proceeding indicates the necessity of sub* 
dividing the soil, is imperfect in practice, and causes addi« 
tional outlay of labour ; because our object in doing so is to 
give the plants this pulverised soil from the bank, after 
they have sent forth their shoots for which they are un> 
doubtedly grateful ; but then, we thus invite their roots to 
shoot upwards, and this invitation they gladly accept in 
consequence of the subsoil being utterly impervious ; but 
all the evils are entailed on the canes which result from 
confining their roots to the surface of the soil, — one of 
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vegttabie which is ther impossibility of hating* good ratooris frow 
tKS° f »u cn can e 8 : whereas we ought rather to encourage the 
*■■■■;* ' roots to descend into the soil, which they naturally would 
do, were the subsoil in a* state of sub-division to allow 
them to do so. And for the same reason the practice of 
moulding canes, which is «o common in this colony, is to 
be condemned. This practice, which is termed among 
French planters, w rechausser les Cannes," is justly repro- 
bated by Caseaux, and for the same simple reason, *« elle 
" eleve tous les ans la sonche."* In fact, these are prac- 
tices which point directly to the use of the plough. 
Ploughing. From observations already made, I think the necessity 
of keeping the soil in a pulverised or porous state must 
have already been made apparent ; but as this is a point of 
the utmost importance, it demands distinct consideration, 
particularly as the use of the plough is so little attended to 
in this colony, in defiance of the most simple principles of 
the science and practice of agriculture. That the use of 
the plough in the cultivation of the soil is indispensable — 
can admit of no doubt ; for not only has the usage of alt 
countries and times afforded an argument for its adoption, 
but the light which modern chemistry has shed on the ap- 
plication of the general laws of chemistry to agriculture has 
ratified and confirmed its paramount utility. If we cast a 
glance back upon the history of husbandry, we find from 
the first dawn of ancient days continuously down to our own 
times, that the plough has been regarded as an instrument 
necessary to develope the resources of the soil. " Thou 
shalt not plough with an ox and an ass together, *t is a 
precept inculcated M centuries before Christ. *' The first 
'« slaughter which Jonathan and his armour bearer made,'* 
we are told, " was about 20 men within as it were an half 
" acre of land which a yoke of oxen might plow."J And 
our Saviour enforces one of his moral precepts by saying, 
" No man having put his hand to the plough, and looking 
" back, is fit for the Kingdom of God."? The ancient 
Egyptians used the plough, from whom, probably, the 
Hebrews borrowed its use ; and its structure, as detected in 
an ancient Egyptian sculpture, is reported to exhibit no 
rude form. The ancient Greeks first broke up the groumf 

* Caseaux, stir la culture de la canne, p. 28. 
f Deuteronomy, chap. 22, ▼. 10. 
j I. Samuel, chap. 14, v. J 4-. 
§ Luke, chap. 9, v. 62. 
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with omen, and then cross-ploughed with mules ; and Ho" Pi*ugMn*. 
tner, in speaking of the distance between Diomedes and " ' 
Ulysses and the Trojan spy, says, They were distant from 
each other as the furrows of two teams of mules.* A simi- 
lar mode of measurement prevailed among the Romans, 
and in Doomsday Book, the extent of William the Con- 
querer's domains is measured by the *' Carucate," (from 
charrue,) being as much land as could be ploughed in a day. 
The very first injunction contained in the first of Virgil's 
Georgics, is — 

" Vere novo, gel id as can is cum raontibus baraor. 
** Liquitar, et Zophyro patris 88 gleba resolvit ; 
" Bepresso incipiat jam torn mini taurus aratro 
" Iogemere, et sulco attritus spjendescere vomer. "f 

Aud not only does Virgil enjoin ploughing, but cross- 
ploughing ; for he says that yellow Ceres will look down 
auspiciously from Heaven on him who breaks the sluggish 
clods — 

" Et qui, proscisso quae suscitat aequore terga, 
"*• Rursus in obliquum verso perrumpit aratro; 
" Exercetque frequens tellurem, atque imperat arvis/'J 

And he was aware of the effect that ploughing has in 
causing the soil to retain moisture, because he assigns as 
one of his reasons for recommending ploughing — 

" Sterilem exiguus ne deserat humor arenam."}] 

There is a line in Horace which I am sorry is not more 
applicable to the case of the planters than it is — 

" Paterna rura bobas exercet sais." 

This breaking up of the soil was considered by the Romans 
as a necessary part .of husbandry, and was called by them 
" occare," that is — to pulverise. They were not satisfied 
unless the soil was reduced to this state, and they thus shew 
themselves to have been good practical farmers. '• Pul- 
** verationem feciunt," says Columella, " quam vocant rus- 
" tici occationem, cum omnis gleba in vineis refringitur et 
u resolvitur in pulverem." " What," asks Cato, " is the 
u best culture of land ? Good ploughing. What is the 
'* second ? Ploughing in the ordinary way. What is the 

* Dacier. 
f Georg. I. v. 43. 
t Idem, v. 97. 
|| Idem, v. 70. 
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; •' third ? Laying on manure."* — And that they were not 
satisfied with shallow ploughing may be inferred from 
Cato's recommending the land to be turned up to the 
depth of two feet for corn. The use of the plough and 
harrow is insisted on by all the ancient Roman authors 
who have written on the subject of rural affairs ; and al- 
though they had no Wilkies, or Ransomes, or Stevenses, 
yet we have in tibe first {jeorgic of Virgil, a description of 
the plough as used in his time, which differs very little 
from that now used in some parts of Italy.t The only 
difference seems to be an adaptation of the modern instru- 
ment, so that the share may sink deeper into the soil as 
occasion may require ; and the coulter, which is omitted by 
Virgil, is described by Pliny by the name "culter", from 
which no doubt our own word is derived. If we enquire 
into the history of agriculture in subsequent times, we still 
find the plough in use in all couutries and at all times ; 
and were a farmer in our own times in England to attempt 
to cultivate his land without the plough, he would be con- 
sidered more fit for a place in Bedlam, than to be entrusted 
with the management of a farm. Hence we may draw 
this inference, that there must be some virtue in the use of 
this instrument, there must be certain laws regulating the 
growth of plants which require as an indispensable condi- 
tion the turning up or pulverising the soil, so as to develope 
its productiveness ; and I should think that any sensible 
roan would be satisfied with lh;s legitimate inference to in- 
duce him to use the plough in cultivating his lands ; for 
surely that which has been adopted by all nations in all 
countries, and in all ages, and which is emphatically insisted 
upon in our own days of experience and enlightenment, 
must be founded in reason and the very necessity of things. 
But instead of resting satisfied with this conclusion, however 
reasonable, let us pursue the subject a little further. We 
have all heard of fallow and the rotation of crops as prac- 
tised in England by farmers ; aud, in fact, fallow may be 
taken to extend from one cereal crop to another. In the 
intermediate space of time crops are grown, such as turnip* 
and potatoes, which not only do not injure the soil, but im- 
prove its condition for the principal crop of corn. During, 
this period, the land is turned up and loosened repeatedly* 
and thus exposed to the action of the atmosphere, and the 

* De re rastica, chap. 61, 
t Idem, t, 169. 
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ect of tliis exposure is to came a disintegration to take 
ace of the materials of ibe soil, that is, by the action of 
e cai bonic acid and oxygen in the air, the silicate* and 
kalis in the soil are rendered soluble or in a fit fctate to 
; taken up by the roots of the plant requiring them ; and 
hen a sufficient disintegration of these materials has taken 
ace, a crop of wheat which requires them is taken off. 
here is no plant which stands more in need of these silt* 
ites and alkalis than the cane; hence the same necessity 
ith us to procure this essential disintegration of the mate* 
oris of the soil by mecanical means, to have the soil turned 
f> and loosened to admit the action of the air, that the 
licates and alkalis may be rendered soluble for the use of 
lis plant. But independently of this consideration, the 
>il ought to be in that state of subdivision as to allow the 
wilder roots of the plant to descend in search of food. 
Ve know of what delicate texture are the fibres of the 
me root. They are thus made to be able to absorb the 
quid nourishment required for the growth of the plant, 
low then can they penetrate into the soil, unless it be 
Dosened by artificial means ? If the soil be pulverised, 
he canes will be erect ; because the roots hate descended 
nd taken a firm hold in the ground, and are thus able to 
upport the weight of the plant ; but if the soil be hard, 
he fibrous roots having but a shallow hold in the ground, 
ire unable to support the weight of the cane, tiad it con* 
equently falls to the ground. It is evident that the 
latural tendency of the roots is to descend, in search of 
bod ; and the further these roots can go downwards, the 
nore will they find of those substances which are required, 
is the means of growth to the plant. But unless air and 
water also find access -to the subsoil, it is of no use the 
plant sending its roots in that direction to seek that which, 
when discovered, can be of no avail. How often do we 
see canes planted in a soil evidently fertile, of a stunted and 
unhealthy growth, prone to lie down with the least weight, 
with their roots confined to the upper layer of earih, and 
at times even exposed above ground. In such cases, if 
the soil be examined, it will be found to be hard and utter- 
ly impervious to the delicate fibres of the roots. The 
water not being able to percolate through the solid tfub* 
stance of the earth, stagnates about the roots, or washes 
away along the surface the soluble substances required as 
food for the growth of the cane, and as if to remedy this 
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Ploughing. S ( a te of things and, to promote the growth of the plant, at 
"^ times loose earth is moulded about the roots,- the only 
effect of which is to invite the roots to shoot still further 
above the proper level of the ground, instead of descending 
still deeper into it : and thus the evil is increased instead 
of being remedied* It requires no very acute agriculturist 
to detect the fallacy of this system, and to point out the 
necessity of loosening the soil to a sufficient depth to en- 
able the roots to descend in search of food natural to the 
plant. The food is there, but it is locked up in an impe- 
netrable soil ; and when dry weather comes, the roots being 
exposed near the surface of the ground, are scorched by 
the rays of the sun, and the plant suffers in consequence. 
The simple remedy for such a disastrous state of things is, 
to plough your land ; the soil being pulverised, the oane 
will send its roots down into the ground ; air and water 
will be admitted, and the plant will theu be able to draw its 
necessary sustenance as well from the organic as the inor- 
ganic substances : the latter of which exist only in the soil. 
It is obvious that stagnant water is injurious to the cane ; 
and it is injurious, not only on the surface, but when within 
reach of the roots. Unwholesome substances also collect 
in stagnant water, and the cane roots will refuse to descend 
into it, besides its having the effect of shutting out the ac- 
cess of air. "The greatest injury," says Mr. Morton, 
" which the land receives is from stagnant water on the 
" surface or between the soil and the subsoil. If water be 
" allowed to. remain on good land, it will soon convert it 
" into bad or worthless soil.* Stagnant water in any soil 
" melts down the particles of matter which composes it, 
" and joins them together in close contact ; it prevents the 
" air and water from circulating amongst the roots of the 
" plants, and they therefore die."t But admit a free cir- 
culation of air and water, the deleterious qualities in the 
soil will be washed away or neutralised, and fresh whole- 
some food provided for the cane, in many of our soils, 
we observe traces of the existence of iron. The red-like 
ferruginous liquid, which collects in our open drains, indi- 
cates the presence of the oxides of iron. The difference 
between these oxides i*, that the peroxide contains one- 
third more oxygen than the protoxide ; that is, the pro- 
toxide con tains two -sevenths and the peroxide three-sevenths 

* Morton, on tht soils, p. 13*. 
f Idem, p. 128. 
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tff tffrygen ; and chemists prefix these tef ms pro and per to Wo^ffi 
distinguish the different degrees of oxygen in combination 
with the iron : pro denoting the least, and per, the greatest 
quantity of oxygen thus combined. If these oiides are 
locked up in the soil, they are injurious^ to vegetation ; be- 
cause they will unite with sulphuric acid, and form green 
vitriol which is hurtful to plants, and they will form into a 
cake or pan, through which the roots of plants cannot pene- 
trate. If exposed to the action of air and water, they are 
highly beneficial ; because organic matter undergoing decay, 
takes from the peroxide the third of its oxygen, and con- 
verts it into the protoxide : this protoxide again decom- 
poses water in the presence of air, assumes to itself the 
oxygen of the water, and either does the hydrogen of the 
water untte with the nitrogen of the air and produce am- 
monia ; or the peroxide attracts to itself ammonia existing 
in the air for which it has an affinity, and in either case a 
supply of ammonia is provided for the plant.* Thus the 
joint and reciprocal action going on between the oxides 
and vegetable matter, is constantly producing ammonia for 
the use of plants. But to bring about this beneficial action, 
the soil must be loosened, to admit of the joint presence of 
water and air. Saline substances also exist in the soil, 
which, although beneficial to vegetation in a certain de- 
gree, are in excess injurious.f By allowing water to pass 
through the soil, this excess is corrected. We have also 
seen of how much importance carbonic acid is to the growth 
of the cane, and that it is derived among other sources from 
the decomposition of vegetable matter in the soil. It is 
essential that the air should gain access to this matter, to 
produce the necessary decomposition. If the air be ex- 
cluded, decomposition is arrested, and thus the plant is de- 
prived of a supply of an essential element of its growth. 
If you enable the roots of the cane to penetrate into the 
subsoil, you not only furnish them with more nourishment 
and protect them from the effects of the sun, but provide 
them with a larger supply of moisture during the dry wea- 
ther: should any one be sceptical on this point, he has only 
to examine, during the dry season, a piece of canes planted 
in a field which has been turned up with the plough, and 
compare it with another piece where the plough has not 

* See Liebig'a Agricultural Chemistry, ehap. on sources of ammonia-* 
Proceed inns of Journal of Agricultural Association, January 1847. 
f Johnston's Elements, p. 112. 
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frtow gfaiog. been used, and he will perceive the superior freshness Qjid 
* L luxuriance of the caries in the ploughed land, and how much 
more effectually they have been able to icsist the effects of 
drought ; and why ? because the roots have penetrated into 
the subsoil, where the water that has been absorbed remains 
unevaporated ; and by capillary attraction, ascends through 
the loosened earth and affords moisture to the tender roots; 
Really, when we consider for a moment the extremely nar- 
row slip of upper soil in which canes are generally forced^ 
to grow in this colony, it is astonishing how they can grow 
at all* Nothing but the great fertility of the soil can pro* 
duce such results as we see in our vegetable mould or allu- 
vial deposits. If we examine the roots of cartes growing in; 
our hardened soils, we will find them of limited extent *> 
but examine a cane of luxuriant appearance growing on the 
hanks of some river, where the soil has been loosened by 
some accidental cause, the roots may be discovered, ex* 
tending four and five feet downwards, along the edge of the 
bank; and yet we stunt and confine the roots of a plant 
capable of sending its fibres to a considerable depth into 
the subsoil, in search of its necessary and natural food, to a 
narrow space of a few inehes on the surface. Were I ta 
quote the opinions of writers on agriculture, as to the ne- 
cessity of ploughing and draining, authorities might be ad* 

Ploughing duced almost without end. By reference to Dr. Phillip's 
ning * essay, on Tropical Agriculture, a number of opinions Will 
there be found on the subject. All agriculturists regard 
these subjects as of paramount importance and necessity 
in the cultivation of the soil. They are inculcated as tlje 
first lessou to be. learned in husbandry, as the indispensable 
condition and first principle imposed by nature, in the prac- 
tice of agriculture, without which, the soil refuses to yield 
her increase. It is true, indeed, that at the very outset 
when we begin to cultivate primitive virgin soil, its extreme 
fertility may render the use of the plough not absolutely 
necessary, but the duration of this fertility proves that it is 
an exception which rather confirms the general rule ; be- 
cause this fertility soon gives way by annual cropping, 
particularly with a plant like the cane, which takes away so 
Sauch from the soil, and is cultivated without any attention 
to returning to the soil those substances which would keep 
up this sate of fer ility. In the course of not many years, 
the soil betokens symptoms of exhaurion, and we are 
obliged to (all back on the injunctions inculcated by expe- 
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rienee and science ; the first of which ta, the use of the Ploughing 
plough, and a system of effective draining ; not such drain- t^w' 
ing ^8 will draw off the water along the surface of the 
ground, but will cause it to filter into the subsoil, and 
thence to be carried away. Let a planter examine a flower 
or shrub growing in a flower-pot, and ask him, why it is 
necessary that there should be a hole in the bottom, and 
why a litttle sand or gravel placed at the bottom will mate- 
rially promote the growth of the tender little plant ? He 
will at once answer, that it is to let the water escape, and 
he knows that as this water comes from the surface* it 
must come in contact with the tender roots of the plant 
$qd pass through the earth, before it finds its exit below. 
He may not think at the time that, where water finds- its 
way, air will follow ; but*if \\e should find one of his bottles 
ef champagne leaking (if he have any), he will at once 
conclude -that the champagne is bad. Why? because the 
escape of the liquid through the cork is evidence that air 
has found its entrance by the same channel ! Now, my 
good friend, transfer these principles,, which are correct, 
to your caue fields. Cause the rain to percolate through 
the soil, and give it an exit below the roots of the cane, 
air will follow, and you will be amply and munificently 
rewarded. Or, to pursue tlje analogy a step further, let 
him ask himself, why the flower-pot is generally placed in 
s> shallow basin ? he may not, perhaps, at once acknow- 
ledge the reason of this ; but let him take a clod of dry 
earth, or a piece of refined sugar, and apply a little water 
to the lower part of it, he will perceive the water to rise in 
the clod, or the sugar, by capillary attraction against the 
power of gravitation : hence, he may infer, that the use of 
the basip is to contain a certain quantity of water, which, 
being in contact with the earth or sand, at the bottom of 
the flowerpot, will, upon the same principle, communicate 
its moisture to the superincumbent particles of earth, and 
. thus afford nourishment to the fibres of the roots ; and he 
will perceive also, that the more porous or subdivided the 
particles are, the more powerfully will this capillary attrac- 
tion operate : so, in his cane fields, if the earth be pul- 
verised, the moisture which exists in the subsoil will always 
find its way up to the roots of the cane iu dry weather, and 
promote its development : while canes planted in a hard 
soil are deprived of this essential element of their growth. 
These are trutks'fMiich are admitted, and acted upon on a 
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fedre/ 1 ^* sma ^ sca ^ e 5 but we fail to apply them on a large scale, 
w. ^mJ though equally applicable from inattention, and not bring- 
ing the mind to study and reason on those general law* 
which govern the vegetable kingdom. " Perfect drainage,** 
sajs Mr. Morton, u and deep ploughing, is the true prin- 
'• ciple of giving to the soil an increased fertility. Land is 
" not perfectly drained, which, during the wettest weather, 
'* has any spots on it, which the water rests upon, and gels 
" stnguant for n short period ; the rain should have a free 
"course, to sink down through the subsoil below the roots , 
" of plants, and then run off by the furrow drains to the 
•' open ditches. Complete or perfect draining is the fouu- 
" datio.i of all improvements in husbandry ; it should 
" therefore be the first step we take in attempting to im- 
u prove or ameliorate the soil." Again he says, '• The 
'• effect produced on the crops of close retentive soils, after 
r * they have been perfectly drained, and subsoil ploughed 
" is most astonishing. In time of great drought, the deep 
" moved ground will hold by capillary attraction a much 
11 greater supply of moisture for the nourishment of plants — 
"'thus draining off the abundant water during heavy rains, 
'• and supplying means for healthy vegetation at all 
44 times.*** While the principle of subsoil draining is now 
universally acknowledged to be correct, it may be said that 
it3 practice is not yet thoroughly established ; and that 
diversity of opinion exists as to the depth and distances of 
the furrow drains. A good deal must naturally depend on 
the quality of the soil, as stiff retentive clays will be more 
difficult of drainage than such soils as are of light texture ; 
and in some cases, we must be guided by the fall which 
can be obtained : but it is acknowledged on all hands, that 
the depth of the drains should never be less than 30 inches, 
while the tendency latterly has been to increase the depth' 
and widen the distances of the drains ; and as in carrying 
these principles into effect, it is of advantage to us to be 
guided by the opinions and experience of intelligent agri- 
culturists, I will not hesitate to quote somewhat at length 
authorities on the subject, which cannot fail of commanding 
Drainirg. our deference. " Complete subsoil drainage of the reten- 
•* tive soils," says Mr. Morton, " can only be effected by 
•• having a drain in every furrow, at about one, or at most 
" two perches apart ; and then by subsoil ploughing across 
" the drains, and making an artificial porous stratum 

- ♦ Morton, on soils, p. 136 & 138. 
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" under the cultivated surface, to within an inch or two of Draining. 
u the stones in the drain*, that the rain water may fall v -"**~' 
•• through the surface and run in the subsoil to the 
*• drains." •• The drains/' he continues, " must be suffi- 
** ciently near each other, to allow the redundant moisture 
" to be speedily and effectually carried off by the artificial 
" passage made at the bottom of the moved soil. The 
" distance of these drains must be regulated by the nature 
'* of the subsoil. If this be very close and impervious, they 
'* should be only one perch ; but if it be to a certain degree 
" pervious, they may be two j:erches apart. The fall 
" should be as uniform as possible. The depth of the 
u parallel drains should be- three feet, and never less than 
'• 30 inches. Their width at top should be about \5 
'* inches-; but at bottom, it must be regulated by the size 
'• of the soles for the draining tiles, and may vary from four 
'* to five inches." Such are the opinions of a writer of 
high authority. Professor Johnston, in a letter to Mr. 
Mungo Campbell, dated in January 1845, makes the fol- 
lowing remarks : — " On principle therefore r you see that 
• 4 the idea of draining, of putting in drains, at least, even in 
" tropical climates, if heavy rains occasionally full, is a 
" sound one : one against which, in practice, some diffi- 
*• culty may present itself; but which, so far as experience 
*' has gone, seems to be deserving of all reliance ; and at 
" the hands of all real improvers of a fair trial, shallow 
•• draining, it will be remembered, may only increase the 
" evil : they must be deeper than the effects of the drought 
" usually penetrate. If you have a good outlet, I should 
a think in your stiff soils, three feet might answer."* 

Dr. Shier, in his pamphlet lately published at Demerara, 
says, — " In his original pamphlet, Mf. Smith, gave the dis- 
" tance at from 12 to 40 feet apart. In a. more recent 
" statement, and with much greater experience, he says 
" from 18 to 24 feet. When the soil is stiff and imper- 
" vious, it has been customary to place them at from 15 
" to 20 feet apart, and when more sandy and porous, at 
u from 25 to 40 feet. The greater the depth at which the 
" frequent drains are put in, the greater may the distance 
41 be between the drains. Recently, it has been found 
•* that, with a depth of 40 inches, the drainage has been 
" efficient in clay lands, when the intervals between the 
•* drains were, from 25 to 30, or even in some cases; 40 

* Barbados Agriculfbrarl Reporter, April, 1846. 
i2 
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P w* ni » t; " feet apart. Where there is no special reason/' lie aay» 
^ x ° for an increased depth, — such for instance, as the giving 
" better vent to under- water the depths Specified by Mr. 
•* Smith, may be considered perfectly sufficient." The 
following- are observations made by Mr. Smith, of Dean- 
•ton, as to the applicability of this system of subsoil drain- 
ing to the agriculture of the tr6pics« ** There can/' he 
safs, " be no doubt that the introduction of thorough 
" draining and deep working will be found highly beneficial 
" to the soil of Barbados, and especially in the more »Uu- 
" vial portions. In tropical climates, the excessive rains 
" have a great tendency to consolidate the ground , which 
" facilitates the baking and hardening of its substance by 
" the powerful action of the sun, when the rain has ceased 
" to fall, and thereby Tendering it difficult to pulverise, so I 

" as to bring it into a proper condition for being cleansed ' 

*' of weeds, and for affording a proper bed for the roots of . 
'< the plants. It is impossible to obtain a proper f reeness I 

" and openness of the soil without the constant action of 
" the air through all its parts ; and drat condition ran only 
" be established by a complete withdrawal from the body 
'* of die soil, of all the free wafer which has fallen Upon the 
" surface. This can only be obtained by having abun- 
" dance of channels for receiving the water, placed at suffi- 
" cient depths and near distances over the whole area to 
44 be drained. In tropical climates, where the rains ate 
" excessive, and the scorching heat of the sun penetrates 
" to a considerable depth, it becomes expedient to place 
" the channels of the drains at a greater depth than is ne- 
" cessary in this country : but the distance from drain to 
" drain should not be increased in proportion to the depth 
11 of the drains, as hap been recommended by some. On 
'* the contrary, where a larger quantity of rain water falls, 
*' in a given time, the distances require rather to be lessen- 
44 ed ; and although this can only be done at an additional 
" expense, it will be found to be the most economical in 
44 the end. From the experience/' he says, " I have had 
" in similar soils in this country, I feel disposed to reeonr- 
'" mend a depth of drain of from three to four feet, placed 
" at distances not exceeding sixteen feet. Draining," he 
farther adds, " is one of those operation* which cannot pro- 
44 fitably be half done ; it must be thorough to give cour- 
i " plete results. The beneficial effects of thorough draining 

I *' do not immediately follow the operation, especially m 
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11 day soil*. Time is an essential element, and patience brafokt. 
•' must be exercised for two or three years after the drams ^ - 
* c have been put in, before any marked results are to be 
" expected."* 

Mr. Meehi has lately published a pamphlet in which lie 
recommends a depth of from five to six feet, and an inter- 
val of from seventy to eighty feet for the drains* After 
all, as Dr. Shier observes,—" It is net, perhaps, posssible 
" to lay down a fixed rule on this subject." As wo must 
look to the nature of the soil and the fail we tnay have, a 
great deal will depend on the good sense of the planter ; 
and by taking, as our guide, the opinions of these intelligent 
agriculturists, we cannot go far wrong. It is futile to urge, 
that there are circumstances peculiar to our condition 
which must be taken into consideration in adapting this 
system to our cultivation' The laws which govern the 
growth of plants intended for the use of man, are general 
throughout nature ; and we can Tun uo risk in taking the 
improvements that have lately been ingrafted upon the 
science and practice of husbandry in England as our guide 
in these colonies; and in no particular can we act uith 
sounder discretion, than by exerting our industry and in- 
genuity to procure a thorough and effectual filtration of 
rain through our cane fields by. deep ploughing and sub- 
Soil draining. We may -each pursue our individual plan to 
effect this object ; some of us cannot afford tile-drains or 
tubes, as being too expensive ; but the plough is within the 
reach of every one, atnd its use is dictated by every regard 
to economy. By removing the mould-board, the same 
plough may be used to loosen the subsoil. If we cannot . 
purchase tiles or tubes, there are materials at hand which 
•may serve for the purpose. We may procure bamboos or 
tgfugru- trees, or small stones or wood, liannes, or even 
cane- tops, straw, bush, or grass, or any other substance, to 
be deposited in continuous layers at the bottom of the pa- 
rallel drains, to form a channelled outlet three feet or more 
below the surface of the ground, so as to allow the water 
which finds its way from the surface to run off through 
these parallel drains into a main drain, to be carried away 
beyond the bounds of the cultivation. Unless there be this 
outlet, the water will remain stagnating either on the sur- 
face or about the roots of the plants, or it will run off along 

* Letter of Nov. 1845, addressed to Messrr. J. Ewing & Co. Barba- 
dos Agricultural Reporter, January 1846. 
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Draining, the surface : and hi either case, it will be injurious to tfitr 
^^ plant. By keeping in v iew the object to be effected by indus- 
try and proper attention, the means will be found to effect 
this object. It is not necessary that 1 should particularize 
the different kinds of plough in use, or the various methods 
to be adopted in constructing drains. This is a matter of 
detail, which must be left to the practice of each agricul- 
turist. Provided he turn up and pulverise the soil, ami 
cause the rain to filter thiough the soil, and run off below 
the roots of the cane, we ate not disposed to quarrel with 
the mean's used to effect the end. In Loudon's Encyclo- 
paedia of Agriculture, there are various modes of draining 
pointed out, from which the tropical agriculturist may se- 
lect that which is best suited to his circumstances. Dr. 
Shier's pamphlet, Steven's Book of the Farm, and the 
writings of Josiah Parkes, Smith of Deanston, and Mecht, 
may be referred to for information on the subject. But 
whatever views may be taken by planters on the subject of 
subsoil draining, or however dilatory they may be in adopt- 
ing this improvement in husbandry, the constant and gene- 
ral use of the plough should, on no account, be lost sight 
Thepiough. of. Our cane fields ought to be systematically worked by 
the plough, and brute force substituted for manual labour 
whenever practicable A little difficulty may be expe- 
rienced at first in setting the plough to work. The stock 
are not properly broken in. A ploughman cannot be pro- 
cured. There is the old slovenly system of hoe- weeding, 
to which all have been accustomed — from the manager 
down to the last labouier, — from which, it is difficult to 
- wean them. They are wedded to these old prejudioes ; and 
the manager may be a man who thinks it very extraoidi- 
nary that, after having had charge of a sugar estate for 
some fifteen or twenty years, any one should presume to 
dictate or suggest any thing to him on a subject with which 
he considers himself perfectly acquainted. Perhaps he has 
never heard of such men as Leibig and Johnston, or Smith 
of Deanston, or even Mechi, except as a strop-maker: or 
if he has, he has concluded that these authors may be very 
learned in the art of growing wheat and turnips : but a* 
they have never had the management of a sugar estate, they 
therefore know nothing about growing sugar canes or 
making sugar ! This is a conclusion perfectly satisfactory 
to his mind, and surrounded by this halo of self importance 
and self* sufficiency; he is determiited to jog on in his old 
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lieaten track, and to set at nought al) innovations upon a d*******- 
system which he considers as a consummation perfected by ^ 
his own experience and ingenuity. Fortunately for the 
colony, such men are getting into disrepute ; and the dread 
of an empty purse is now doing more to bring about a 
reformation in cultivating sugar estates, than all the charms 
associated with the philosophy of agriculture. 

But, besides ploughing and draining, there is another Manures, 
subject which demands our particular attention in the 
cultivation of the oane — and that is, Manuring, or the 
restoring to the sorl of those substances which will afford 
the means of growth to the particular plant we cultivate. 
As plants are constantly taking away from the sol in- 
organic substances, and besides require a supply of carbonic 
acid and nitrogen for their growth, it is evident that, un- 
less these substances are provided for them, they cannot 
grow. And it is a recognised law in vegetable chemistry, 
that no fertiliser can act upon a plant, except it be in the 
liquid or gaseous form, and, moreover, in a compound 
state, plants will refuse the nitrogen of the atmosphere, 
where it exists as an element merely mixed with oxygen, 
but will greedily absorb it when chemically combined with 
hydrogen, as ammonia. Some substances will act me* 
chanically, or rather as mediating instruments, in attracting 
and absorbing additional moisture, or other fertilising mate- 
rials for the use of plants ; but ail manures may be classed 
under two heads, — organic and inorganic ; and under one 
or other of these heads, may be classed all those manures 
which tend to improve the soil, and add vigour to the 
growth of the cane. All manures which are of animal or 
vegetable origin, are organic; those which exist naturally 
in the soil, and are derived from the decomposition of 
rocks, are inorganic. Of all these manures, the most im- 
portant is pen manure ; that is, vegetable matter under- 
going decay, and the dung and mine of animals mixed 
together. We cannot go wrong in applying this compost to 
our cane fields, because it is rich in ammonia, carbonic acid 
and nitric acid, and contains also earthy and saline com- 
pounds, which afford inorganic substances required by the 
cane. All the nitrogen and soluble mineral substances 
contained in plants consumed by animals as food, are 
collected in the urine ; and those ingredients which are in 
an insoluble state, are contained in the foeces. Hence, by 
returning to the land these substances, we restore the ingre- 
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mmum*. djeuts which have been abstracted by plants, and by adding 
^^ vegetable matters undergoing decay, we provide the cane 
with a supply of carbonic acid, which is so grateful to this 
particular plant. As pen manure is of so much importance 
to our cultivation, it will be useful to us to know of what 
elements it is composed ; for which purpose, 1 subjoin in 
detail the most approved analysis of the urine and dung of 
the cow and horse. The urine of the cow, according to 
the analysis of Mr. Brande, which has been adopted by 
Liebig, Cuthbert and Johnston, contains in 100 parts- 
Water, . . .... . . „ 65 

Phosphate of lime, .. .. 3 

Muriate of potass, muriate of magnesia, • . 15 

Sulphate of potash, • 6 

Carbonate of potash, carbonate of ammonia, . • 4 

Ursa 4 

Loss, .. ... .. " 8 

100 

That of the horse, according to the analysis of Vauqueliu, 
as adopted by the same authorities, is as follows : — 

Carbonate of lime 11 

,, soda 9 

Benzoa'e of seda 24 

Muriate of potash, .. •« .. . . . . 9 

Urea 7 

Water... .. 94 

100 

Horse dung, according to the analysis of Jackson, adopted 
t>y Liebig, contains — 

Phosphate of lime, . . . . * . * . • . 5 

Carbonate of lime 18.75 

Phosphate of magnesia, 36.25 

Silica, *. .. . 40 

100 

That of the cow, according to the analysis of Haidlen, 

adopted by Liebig, contains — 

Phosphate of lime 10.9 

„ magnesia, 10. 

Phosphate of iron, . . 8.5 

Lime 1.5 

Gypsum, 3.1 

Chloride of potassium — copper traces* 

Silica, 63.7 

Loss, 1.3 

100 
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And Bottissiiigault, by analysing the ashes of the food ] 
generally consumed by the horse and cow, found that these 
animals returned in their urine and foecee the same ashes in 
quality and weight as the food they consumed contained. 
From the foregoing analysis, it will be seen, that the urine 
of the horse is richer than that of the cow ; whereas, the 
reverse is the case with respect to their foeces : and the rea* 
son of this difference is, that the horse voids less urine than 
the eow, and therefore the nitrogen and soluble salts are 
more concentrated in the urine of the horse. Such are the 
principal constituents of the manure of the cattle-pen, im- 
proved by an addition of vegetable matter. " But of these," 
says Mr. Cuthbert Johnson, " most of the soluble sub- 
44 stances are usually washed away by the rain, or are snf- 
•' fered to drain away into ditches, while a considerable 
" quantity of the salts of ammonia, and some of the carbon, 
" are commonly lost by being either over-heated, or by 
44 being allowed to remain too long in a putrefying state."* 
44 The food of plants," says Mr. Solly, " consists principal- 
*' ly of certain volatile or ' gaseous substances produced 
44 amongst other ways by the decomposition of organic 
44 matter. We add organic matters to the soil, to supply 
44 plants with more food than they could otherwise obtain. 
44 If then, previous to using these substances as manure, 
44 they are exposed for some time to the air, sun and rain, 
44 a considerable portion of the volatile products of decay 
44 will be lost ; and yet this is constantly done."t This is 
indeed constantly done, for what is the plan generally pur- 
sued here on estates in preparing and laying out manure ? 
An enclosure is made in some place, near the works, for 
penning cattle* Cane-tops, grass, megass and other vege- 
table matters are very properly accumulated therein. The 
cattle there deposit a quantity of manure. There is no 
covering to the pen, nor any receptacle for the urine ; but 
it is exposed to the action of sun and rain. The most va- 
luable part of the manure, the liquid, runs off, or is washed 
away, and the ammonia and its carbonate are dissipated in 
the air. The deposits in the pen (for it can scarcely be 
called manure), after being allowed to re main thus exposed 
for months, and probably during the greater part of the 
heavy rains of the wet season, are carted out into the cane 
ranges, and there placed in small heaps, to be again ex- 

* C. Johnson, on Fertilisers, p. 66. 
i Idem, No. 509. 

u 
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: posed and to have the small remnant (if there be any) of 
their fertilising property thoroughly washed away ; and then 
to be distributed sparingly by manual labour throughout the 
cane fields. Is it to be wondered at, that such a system of 
pietended manuring should produce little or no effect in 
improving the growth of the cane? "In consequence/' 
says Professor Johnston, " of animal manures containing 
" so much nitrogen, they are distinguished by the rapidity 
" with which, when moist, they putrefy or run to decay ; — 
" during the decay, the nitrogen they contain gradually 
" assumes the form of ammonia which is perceptible by its 
" smell ; and when proper precautions are not taken, is apt 
" in great parts to escape into the air. Hence, the loss by 
44 fermenting manure too completely, or without proper 
44 precautions to prevent the escape of volatile substances? 
44 and as animal manure, when thus over fermented, is per- 
" mitted to give off its ammonia into the air, is found to be 
44 less active upon vegetation than before, it is reasonably 
'* concluded, that to this ammonia their peculiar virtue* 
44 when rightly prepared, is in a great measure to be 
u ascribed."* li Common stable manure," says Liebig, 
** is a mixture of solid excrements with urine, which gra- 
" dually enters into putrefaction in the dunghill. In con- 
" sequence of the putrefaction of the urine, all the urea 
'* contained in it is converted into volatile carbonate of 
'* ammonia. A large portion of the organic ingredients 
" of the manure enter into decay and assume a gaseous 
" condition by the action of the air with the continued 
*' evolution of heat."t To preserve this nitrogen then in 
the manure until applied to the cane field, ought to be the 
study of the planter ; and for this purpose, the pen should 
be covered in to prevent the action of rain and excessive 
heat, and it would well repay the planter the outlay of 
having the pen paved or floored, -so as to cause nil the liquid 
manure to be collected in one or more tanks. " Urine/ 9 
says Mr. Cuthbert Johnston, 4 * enters into the composition 
" of almost all the artificially prepared liquid manures ; 
M there is, perhaps, no fertiliser more powerful in its 
*" effects/'J •• The employment of liquid manure/' says 
Mr. Solly, " is gradually coming more and more into use, 

M and the prejudices against its application vanishing as the 

■■ ■ ■ - I, 

* Johnston's Elements, p. 173. 
i Liebig. Agricultural Chemistry ,, p. 189. 
4 C. Johnson, p. C02. 
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" Beneficial results produced by its use become known."* Manure*. 
** All urine," observed Sir Humphrey Davy, " contains K -*~^' 
r « the essential elements of vegetables in a state of solu- 
n tion;" and yet this invaluable fertilised is thrown away 
or dissipated on most (if not all) our estates. It may be at 
once applied to the cane fields, by being diluted with its 
own bulk of water. 4t For," continues Sir Humphrey 
Davy, " during the putrefaction of urine, the greatest part 
" of the soluble animal matter that it contains is destroyed, 
w it consequently should be used as fresh as possible ; but 
w if not mixed with solid matter, it should be diluted with 
u water, as When pure it contains too large a quantity of 
u " animal matter to form a proper fluid nourishment for 
'•absorption by the roots of plants"; or rt may be collected 
in one or more covered tanks containing decayed megass or 
pulverised charcoal or burned clay, and thus the nitrogen 
will be absorbed by these substances, and retained until re- 
quired for use ; and when applied in combination with these 
substances, great additional fertility will be the result. " In 
€i arrangements*" says Mr; Dixon, in his essay on composts 
r ' for making compost heaps from urine, I would recom- 
" mend a receptacle to be made at the back of the cattle 
** stalls, just outside the building. This would hold about 
« twenty cart loads of mould or any other matter to be 
« employed, if its situation were a little lower than the cat- 
* tie sheds, all the urine would pass into it and remain 
«* there until the mass is completely saturated, which will 
4t be sufficient when the earthy matters are covered over, 
w the composts may then be thrown out and the proceed- 
n ing again renewed. The situation/ 7 he continues, " for 
u raising this compost should be protected from the wea- 
u ther, by a covering similar to a cart shed ; indeed, the 
" deteriorating influences of rain, sun, and arid winds, in all 
" putrescent manures or composts, are so serious, that it 
" would be worth while to have places under cover where 
•* these are usually laid down."t " And," observes Mr. 
Solly, (( the formation of liquid manure tanks deserves the 
" most serious attention of the farmer." These are 
precautions, the expense of which is very trifling, when 
compared with the great advantages to be derived from at- 
tending to them; and, indeed, these precautions are within 

• C. Johnson, No. 50ft. 

| Journal of English Agricultural Society. Vol. 1, p. 136. 
u2 
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Manure* the reach of every planter, and are dictated by every sense 
'- ▼"■ ' of duly. Yet, how little attention is paid to these matters ! 
and how much valuable manure is lost every year* which a 
little care and contrivance would secure for the improve- 
ment of our cane fields ! All animal and vegetable sub- 
stances should be carefully preserved, to be returned as 
fertilisers to our fields. All those of animal origin pro- 
duce an immediate effect on vegetable life. Those of 
vegetable origin are less rapid in their decay, and conse- 
quently more lasting in their effects, but not so powerful 
from the absence of nitrogen ; but they give more carbonic 
acid, and are highly beneficial to the cane, which requires 
so much carbon for its composition. But the ammonia 
evolved during the decomposition of animal matter, being 
of such vital importance to the growth of the cane, any 
means which can have the effect of fixing this ammonia 
must be highly serviceable. " Ammonia," says Solly, 
" may be fixed by the addition of a small quantity of 
44 sulphuric, nitric, muriatic phosphoric, or any other acid. 
44 When enough acid has been used, all smell of ammonia 
" disappears, a slight excess of acid does no harm, as it is 
" certain to became neutralized by the bases always present 
44 in the soil." Hence, we may very advantageously add 
to our manure heaps, a small quantity of any acid diluted 
with water. Common gypsum may also be used to ^ 
ammonia ; because as gypsum consists of lime and sul- 
phuric acid, the ammonia seizes upon the sulphuric acid* 
and forms sulphate of ammonia, which is a neutral salt, 
may be kept any time without undergoing change, and is 
readily soluble in water ; the lime is left in combination 
with carbonic acid as carbonate of lime. Burned clay is 
also useful in fixing ammonia. " Burned clay, or clay 
" which has been strongly heated," says Solly, "has its 
44 mechanical properties greatly altered, and acquires the 
•* property of absorbing ammonia in large quantity." We 
may therefore conclude, that the planter cannot act more 
judiciously than by filling his tank or receptacle for urine 
with burned clay (which can be obtained on every estate), 
as thus an excellent fertiliser will be obtained ; or should 
charcoal be more accessible, it may be used with decided 
benefit; for it has the power of absorbing, not only a large 
quantity of ammonia, as much as 90 times its own volume 
of ammoniacal gas, but also sulphuretted hydrogen and 
carbonic acid : the former to the extent of 55 times, and 
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the latter 35 times its own bulk ; and k possesses the addi- *«°*^ 
tional property of producing carbonic acid, by combining 
its own carbon with the oxygen of the air. 1 sjKxuld say, 
therefore, that, by collecting all vegetable substances under- 
going .decay on an estate, and adding them to the manure 
of the cattle, by providing proper receptacles for both, pro- 
tected from the effects of rain and excessive beat, by resort- 
ing to the means indicated of fixing the ammonia wjien 
necessary, and by 'having proper receivers for the urine 
which is -now generally lost cm our estates, we should bav£ 
always at hand an abundant supply of excellent manure, 
which would serve to keep our cane fields in a constant 
state of fertility. As vegetable an4 auima) matters in com- 
bination are most grateful to the cane, so does decomposi- 
tion take place more rapidly in the former when mixed 
with the litter. It ought to be our study, therefore, to se- 
cure these substances for our cane fields ; and to this end, 
ail wood in a state of decay, the grass cut down in the 
traces, all the megass that can be spared, all saw dust and 
shavings, trash, cane-tops, scrapings about the mill, bone, 
rags, hair, and, in fact, every thing of organic origin, or 
that has at any time formed part of an animal or vegetable, 
should be collected and thrown into the pen ; there to be 
mixed up with cattle manure, and by these means on every 
.estate a valuable collection of manure will be provided, 
which, with good tillage, will supersede all idle talking 
about bad returns or poor soils. In fact, there is no poor 
soil in this Island under cultivation. There is plenty of 
bad plantership. 1 have in vain looked for any thing like 
a correct system in practice founded in truth, and, there* 
fore, generally acknowledged and adopted, otherwise »I 
would not now be endeavouring to chalk out a plan of 
(Operations founded on the principles enunciated by those 
great and good men who have lately shed such lustre on 
the science and practice of agriculture by their writings in 
Europe, nor would such .disastrous results hav,e been felt by 
jthose who have entrusted the management of their estates 
-to others. But times are now altered. A new light is 
^beginning to shine on the art of cultivating sugar estates ; 
And men must now open their eyes to this new light, 
instead of sleeping away their time in the darkness of 
■bigotry and ignorance. The dormant energies of these 
colonies must now be awakened. We are thrown upon 
our own resources, and by scientific research f and industry, 
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Y circumstances. We must not expect the earth to yield ufr 
spontaneously crops of ratoons, to be reaped every year 
from the same fields ! This is not in the nature of thing?. 
The earth yields her increase only by the sweat of our 
brows. After we have assumed those products which she 
grants for our use, she requires that we should restore to 
her bosom the residuum which is unfitted for our con- 
sumption, and she will be ever bountiful in again rewarding 
us with the same or increased returns J and, by attending to 
her wants, we shall have no cause to regret having devoted 
our time and energies to the cultivation of that tfseful plaift 
which she has destined as a gift to the tropics. Let us 
then pay particular attention to the subject of manures, 
and ever keep in mind those substances which are calcu- 
lated to preserve and increase the productiveness of the 
soil. The principal of these, I have already alluded to, 
namely, all organic substances, whether animal or vegeta- 
ble, in a state of decay. It may be as well here to allude 
to a point which was at one time a subject of debate among 
agriculturists in England ; but about which, there is now 
no doubt, whether pen manure should be used in a fresh 
or putrid state. The correct opinion on the subject is thuB 
stated by Mr. Cuthbert Johnson : "There is no doubt," 
he says, " but that it cannot be applied more advan*- 
" tageously than in as fresh a state as possible, consistent 
" with the attainment of a tolerably clean husbandry, and 
'• the destruction of the seeds of weeds, grubs, &c, which 
•' are always more or less present in farm yard dung. 
" These are the only evils to be apprehended from the 
" desirable employment of this manure in the freshest 
u state ; for otherwise, the loss of its valuable constituents 
" commences as soon as ever fermentation begins."* But 
as it is in many cases impracticable to apply it to our 
fields in a fresh state, some time must elapse to allow it to 
accumulate in the pens, and to hasten putrefaction in the 
vegetable substances which are added to it ; but as has 
been already observed, it should be protected from the 
weather, and methods devised to collect and to make 
available the great quantity of liquid manure which is 
annually lost on our estates. The present system gene- 
rally practised here of having the manure in the pen ex- 

* C. Johnson, on Fertilisers, p. 67. 
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posed alternately to the excessive heat of the dry season Mu>u*w. 
and the rains of the wet season, cannot be sufficiently re- * — ▼ 
probated, and a reformation in this respect is highly 
necessary. By neglecting a proper preparation and pre- 
servation of manures, we neglect that particular in which, 
not only the productiveness, but the economical and pro- 
fitable working of our lands must depend. We a«*e taldr - 
away from the soil each crop substances required to tufa* 
the cane ; and as the same plant is grown constantly, this ~ 
exhaustion is more rapid in not being palliated by a rota- 
tion of crops as practised in England. If we return not 
these substances back to the soil, the materials required 
for the formation of the cane tnust diminish each successive 
crop, and the plant must necessarily dwindle away and 
gradually refuse to grow. We cannot go far wrong, in 
eonsidering a combination of cattle dung and vegetable 
substances in a state of decay as adapted to our cultivation. 
They are always within our reach, and without knowing 
what are the ingredients present in our respective soils, we 
may be pretty sure that in these manures we are restoring 
to the soil the principal of those ingredients required to 
promote the healthy ard vigorous growth of the cane 
plant. I do not think it necessary to allude to guano, be- 
cause its qualities have been so often tested and explained. 
It is expensive, and the suppty of it is limited ; and it seems 
to me singular, that we should encourage the importation 
of this article by paying a high price for it, when, at the 
same time, we are, by neglect, allowing to run to waste 
and to be utterly lost on our estates, manures equally va- 
luable as fertilisers to our canes, and certainly more per- 
manent in their effects. While insisting on die efficacy of 
pen manures, we must not ascribe the fertilising properties 
they possess entirely to the ammonia and the carbonic acid 
they produce, because they contain mineral elements re- 
quired by the cane ; and it is expedient that I should not 
omit noticing some observations made by Liebig on this 
subject, if it be only to shew the importance of attending 
to the mineral or inorganic materials equally required to 
promote the growth of the cane. This is a point which 
is generally entirely overlooked by us. Certainly, accord- 
ing -to the received opinions of writers on the subject, and 
of practical men, manures have been considered as valuable, 
chiefly on account of, and in proportion to, the quantity of 
nitrogen they contain, and of ammonia which they ar« 
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ttanurts. consequently capable of yielding* And, from our own 
▼ experience, we have found beneficial effects resulting to 
cultivation from the application of such snbstanees as pro- 
duce ammonia, and the deterioration they undergo by ex- 
posure, in consequence of the evaporation of the ammonia 
as a carbonate j nor would I sacrifice the deductions of 
. /o^riencMTto* any thing, however plausible, or however 
•tj^brted, while, at the same time, we must avoid going 
"^ mW xo the other extreme, in ascribing the fertilising properties 
of substances entirely to the ammonia they emit. Liebig 
observes, "It is of great importance for agriculture to know 
" with certainty, that the supply of ammonia is unneces- 
" sary for most of our cultivated plants, and that it may be 
" even superfluous, if only the soil contain a sufficient stip- 
" ply of the mineral food of plants when the ammonia re- 
" quired for their developement will be furnished by the 
" atmosphere. It is also," he continues, " of importance 
44 to know that the rule usually adopted in France and in 
*' Germany, of estimating the value of a manure according 
" to the amount of its nitrogen is quite fallacious, and that 
*' its value does not stand in proportion to its nitrogen."* 
He has, however, qualified these remarks by observing 
with reference to the effects produced by the application of 
artificial ammonia or its salts, that " ammonia was, and is 
" still considered as the source of all the nitrogen of plants ; 
" its supply is never injurious ; on the contrary, it is al- 
" ways useful, and for certain purposes, indispensable." 
And in a preceding part of his work, he insists on the 
action of gypsum, chloride of calcium, oxide of iron, burn- 
ed clay, charcoal and decaying wood, as useful to vegeta- 
tion, on account of the power they have of absorbing and 
retaining ammonia ;t nor does he discredit the usefulness of 
manures containing nitrogen ; for he observes, " That the 
* c action of an artificial supply of ammonia as a source of 
" nitrogen is limited, like that of humus, as a source of 
*' carbonic acid, to a gain in point of time, in other words, 
" to the acceleration of the developement in a given time 
" oiour cultivated plants."]; This is, after all, the prin- 
cipal object sought for in applying manures ; and as regards 
the influence exercised by nitrogen in the growth of a 
plant, the acceleration of the developement of the plant is 

' ' ' " ' * !■■■■■■ Ill ■ I I , » II I 

* Agricultural Chemistry, p. 213^ 
| Idem, p. 51 and 58. 
\ Idem, p. 212. 
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to be considered as its chief effect, inasmuch as it does not Manure*. 
exist to any great extent as a constituent of plant*. There *— ^~~ 
is a strong fact to be referred (o, in confirmation of Liebig*s 
theory, that no where in thi* Island do we find caned grow 
ing more luxuriantly than in alluvial deposits, or such locali- 
ties as are periodically overflowed by rivers or ravines. It 
would seem, as if in the materials of fertilization supplied 
by these overflows, all the essential elements are fu mi she'd 
for the perfect deveiopr meiit of the ctfne ; for, in such loca- 
lities, canes grow with unabated vigour, so long as 1 these 1 
overflows are repeated ; nor can any artificial manures we 
are capable of adding to the soil surpass in productive 
effect the virtues of these alluvial accumulations. Whence, 
then, fs the nitrogen derived we may suppose to exist inr 
such deposits ? It can only be from the atmosphere ; be- 
Cause the essential ingredients in these deposits are obtained 
from the decay of vegetable matter. *• The fields in the 
'■ valley of the Nile," says Liebig, " become renovated by* 
*• the mud deposited during the inundations of the Nile', 
•* the mineral ingredients of the* soil removed in the crops 
" are thus restored to it. The mud of the Nile contains 
u «s little nitrogen as the mud from the Alps' in Srwitter- 
•• land, deposited on and fertilizing our own fields by the 
•' inundations of the Rhine."* Still pursuing the observa- 
tions and (he arguments of this illustrious and original 
thinker, the application of substances' containing the pro- 
ductive cause of ammonia is not to be overlooked, because 
this very deposit which exercises so powerful an effect On. 
the growth of plants is distinguished by possessing the 
power 1 of absorbing ammonia from the atmosphere, and 
retaining if for the use of plants. Decayed wood will ab- 
sorb 72 times its own volume of ammoniacal gas. 4< We 
'•have here/' says Liebig, "an easy and satisfactory. 
" means of explaining still further the properties of humus 
•' or wood in a decaying state. It is not only a slow and 
" constant source of carbonic acid, but it is also a means 
" by which the necessary nitrogen is conveyed to plant's!" 
and in another part of his work, he observes tbat there, are 
" numerous facts showing that the formation in plants of 
" substances containing nitrogen, such as gluten, takes 
u place in proportion to the quantity of thisr element con- 
" veyed to their roots in the state of ammonia derived fromr 

* Agricultural Chemistry, p. 210. 
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Maaurn. « the putrefaction of animal matter."* Without following 
^ Liebig in all the arguments be advances on the subject of 
the sources of ammonia, it is evident that his object was 
not to detract from or disparage the recognised fertilizing 
qualities of substances producing ammonia, or the necessity 
of a supply of this ammonia for the growth of, plants ; but 
rather to point to the atmosphere as a source of ammonia 
to plants which had been overlooked or not properly un- 
derstood, and to shew the necessity of attending particular- 
ly to the mineral or inorganic ingredients in the soil re- 
quired for the constitution and growth of plants. The 

< manures to which I have referred as calculated to promote 
the growth of the cane, are in accordance with Liebig's 
theory, and the opinions of all chemists and practical men, 
Liebig observes, — " In urine and in -the solid excrements 
u of animals and in guano, we furnish ammonia, and 
" therefore nitrogen to our plants. This nitrogen is ac- 
" companied by the mineral food of plants, and actually 
" in the same proportion as both exist in the plants which 
" served the animals for food, or what is the same thing in 
" the same. proportion in which both are capable of being 
•' applied for a new generation of plants."t And as" re- 
gards decaying vegetable matters, he says, — "On the eup- 
" position that all the conditions necessary to our cultivated 
".plants for the ^assimilation of food from. the atmosphere 
" existed in the moat favourable form, yet the action of 
" humus would be useful in effecting a more rapid growth 
"of the plants, and by thus. gaining time. In all cases, the 

••• crop of carbon is increased by means of humus. "J Now 
these mineral ingredients to which Liebig points as being 
so essentially necessary for vegetation, not only, as forming 

'Constituent parts of their structure, but as being. conditions 
presedent to the assimilation of food from the atmosphere, 
exist extensively in the cane plant, and therefore require 
our serious attention. Those plants which are cultivated 
in England- and Europe, in rotation, .are distinguished by 
the variety of their mineral ingredients, and are therefore 
cultivated in the same fields in succession. The potatoe is 

■ a potash plant; wheat, silica ; clover, lime ; oats, rye and 
barley, silica and lime ; but all these ingredients and others 

rare necessary for the cane, besides nitrogen and a large 

* Agricultural Chemistry, p, 42. 
t Idem, p. 212. 
4 Idem* P- 200. 
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supply of carbon.* 1 have already alluded to this class of **"* 
inorganic elements ; but as they are generally entirely ^^ 
neglected by us, in considering the best means of fertilizing 
the soil, I shall here add a few remarks on the subject. 
Of these inorganic substances, lime performs important 
functions with regard to the economy of plants. Some of 
its qualities have already been referred to, and it forms a 
component part to a considerable extent of cattle manure. 
There is no doubt that lime may be used with efficacy as 
a fertiliser to many of our soils, and its use will become 
extended as its properties shall have been tested and 
verified. It may be used as a fertiliser, either in its caus- 
tic or mild state. In the former condition, its action is 
more powerful in decomposing silica and potash, and 
bringing them into a state of solution capable of being ab- 
sorbed by the roots of the cane. It also corrects any acid- 
ity existing in the soil, and a certain degree of sourness 
will be found to exist in lands containing humus or vegeta- 
ble mould, or that have been exposed to much wet. 
Sulphate of iron exists in a minute quantity in most lands, 
and is beneficial to vegetation, but in a slight excess ia de- 
trimental. Lime, or the carbonate, decomposes this sul- 
phate and corrects its injurious quality. It also hastens 
the decay of organic matter ia the soil, causing it to undergo 
more rapid decomposition : hence in lands, such as the 
Naparimas,?t may be used with advantage. 1 have heard ■ 
this wonderfully fertile soil' of the Naparimas. ascribed to 
some voleanic eruption, on account of the undulation or 
regular succession of hill and dale throughout the district ; - 
but the supposition of such an origin is unsupported by the - 
received opinions of geologists ; for, by them the constitu- 
tion of all soils is traced to the original crumbling down of 
rocks and the subsequent accumulation of organic matter. 
These rocks are divided into three classes: sandstone, 
limestone and clays of different degrees of hardness, and 
all soils are formed by the composition of one or more of 
these stony substances, in addition* to vegetable and animal 
matters.f lb England, a district similarly formed to (hat of 
the Naparimas, exists in Devon and Somersetshire, exhibit- 
ing the same uniform alternation of hill and dale, and there 
the soil is rich, not only for meadow land, but for pro* 
dueing all kinds of grain; The soil in these counties is 

• Liebig, p. 204. 
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Manure?, described as an unctuous friable clay or red marl of the first 
Sr ^ r * - ^ quality producing the most luxuriant crops of any soil in 
the Kingdom, and as requiring nothing but the application 
of lime to produce increased crops on every repetition.* 
The soil in the Naparimas consists of this marl clay for 
its subsoil, which is naturally porous, and therefore pro* 
motes drainage, and a large deposit of decayed vegetable 
matter or humus on the surface. In Oropouche and 
Cedros, we find the same richness of soil, but varied by an 
addition of calcareous and silicious matters, which tend to 
keep the soil still more porous, and thus still more to 
favour the growth of the cane. In this marl, there is a 
small portion of the phosphate of lime, but the carbonate 
of lime abounds in it. Lime serves not only as food for 
the cane plant, and to bring other materials in a fit state to 
serve as food, but exercises a mechanical effect beneficial 
to particular soils. In clayey soils, it will render the clay 
more friable and open to the air ; and some sandy soils, 
on the other hand, it will render more adhesive. " Lime," 
says Sir Humphrey Davy, *' should never be applied with 
•• animal manures unless they are too rich, or for ihe pur- 
44 pose of preventing noxious effluvia. It is injurious 
• c when mixed with common dung, and tends to render the 
• c extractive matter insoluble." Lime should be applied 
on the surface of the land, as its tendency is to sink. It 
might be used undoubtedly with great benefit in particular 
localities, but its use must be regulated by considering its 
qualities and the nature of the soil. Under any circum- 
stances, a certain portion of it ought to exist in every soil, 
not only on account of its power of rendering silica and the 
alkalis fit for the use of the cane, and improving the me- 
chanical texture of lands, but because it also forms an in- 
gredient in the cane. The sulphate of lime or gypsum is 
used where lime is required, and it has the additional pro- 
perty already referred to, of fixing ammonia from the air 
and other sources, and thus retaining it for the use of the 
cane. It is found in this Island in a natural state, and 
lHay be applied with advantage in conjunction with pen 
manure. The phosphate of lime exists in the cane, and 
therefore any substance from which it can *be procured 
must be of benefit to the land. It exists abundantly in 
bones* The use of bones a/3 a fertiliser is a discovery of 
— — - " ■' ' ' ' ■ ■ 

• * Morton, on Boils. 
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modem times, and has been attended with highly saiisfac- Manure*, 
tory results ; and of such value have bones been considered -*"▼"■- 
in English husbandry, that they have become a subject of 
great aud increasing importation, even from distant coun- 
tries ; aud by an act of Parliament passed in the time of 
William the Fourth, a duty of one per cent, ad valorem 
was imposed on their importation. The policy of a tax on 
manures may be doubted, and it would seem to savour of 
inconsistency to exempt the cartage of manures from the 
payment of tolls, in order that agricultural improvements 
may be encouraged, and yet to enforce taxation in another 
way on objects intended for the same purposes. Accord- 
ing to the analysis of Saussure Vauquelin, and other emi- 
nent chemists, the ashes of oats, wheat, barley and other 
plants, are found to contain from 20 to 45 per cent of the 
phosphate of lime ; and by the analyses of tbe cane plant 
already given, we have seen how extensively it enters into 
its composition. " Of the earthy and purely animal mat- 
ters," says Mr. Cuthbert Johnson, " of which bones are 
composed, there is not a single particle which is not a di- 
rect constituent or food of vegetables : thus, if carbon, hy- 
drogen and oxygen are found in the abounding oil and 
cartilage of bones, they are equally common, nay, even 
present in all vegetable matters; and if carbonate of lime 
and phosphate of lime are almost equally common in plants, 
they are still more universally present in all bones !"* The 
cartilage of bones contains 52 per cent of carbon and 15 
per cent of azote ; aud phosphoric acid is obtained from 
bones being the salt of phosphorous and lime, and pro- 
motes vigorous vegetation. Professor Johnston, in speak- 
ing of the rapid rush (as he calls it) of cane cultivation in 
the tropics, observes that where growth is rapid thfi pre- 
sence of this phosphoric acid is always recognised in con- 
siderable quantity. There can be no doubt, therefore, that 
could we apply bones to our cane fields, great benefit 
would ensue, and were the horns and other bones of cattle, 
which are thrown away, collected and applied to our cane 
fields, one important Link would be provided in that chain 
of fertilising causes, whieh would ensure perfect fertility to 
our fields ! Let not the planter be sceptical as to the power 
of the cane to assume to itself so hard a substance as bone ; 
one of the constituents of the cane is silica, which is, in 

* C. Johnson, p. 134. 
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^ttrcii* *. fact, flint, and a* fhe bones gradually decompose, the cane 
T will seize upon their disengaged constituents and assume 
such as are required for its structure. In the proportion 
of from 20 to 23 bushels to an acre, they are used as a 
manure in England for turnips, potatoes, oats, barley, and 
pasture lands ; and according to Berzelius, they contain 55 
per cent of the phosphates of lime and magnesia, and the 
cane contains both these ingredients. One of the most valua- 
ble of the artificial manures is what is called 4& super-phos- 
phate of lime,"* which is nothing but bones decomposed by 
the agency of sulphuric acid. Such are the qualities of a 
substance much prized and used in England as a manure, 
and is cast away here as if it were a thing totally useless: 
There is another source of fertility to our fields which is 
disregarded by us, viz. the ash of plants, and more particu- 
larly the megass ash or ashes of the cane. " The sugar 
«' cane," says Professor Johnston, '« when brought from 
" the mill in a state of trash, is burned for the purpose of 
'* boiling down the syrup. This ash is rich in those sili- 
" cates, without which, the cane cannot thrive. Without 
" having personally examined," he continues, " any of 
" our West India plantations, I may safely hazard the 
'' opinion that some, at least, of the exhaustion now com- 
" plained of by the planters, is owing to the neglect of this- 
<' valuable ash, and that the large importation of foreign- 
" manures now had recourse to might be, in some mea- 
" sure, dispensed with, by carefully collecting and return- 
•' ing it to the soil."t And what would Professor Johnston* 
have said, if in visiting these said plantations, he should 
find that this same valuable ash, instead of being applied to 
fertilise our fields, is used to cement mortar and consolidate 
roads, or is thrown away as useless? "Ashes of all 
" kinds," says Mr. Solly, " constitute an important class of 
" manures. They are of value for the charcoal, lime, 
" phosphoric acid and alkaline salts which they contain. 
" The ashes of organic substances, such as the ashes of 
" wood and vegetable matters, consist principally of those 
" substances which plants require !"J Of this class are 
megass ashes ; and as these contain the inorganic substances 
abstacted by the cane from the soil, by applying them again 
to our fields, we restore the same inorganic substances 

t Element!, p. 188. 
t No. 685. 
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thus abstracted. I have already alluded to the necessity of McmuM. 
furnishing the cane, in common with other plants, with _ ''"*" 
those inorganic substances required for its esistence, and 
without which it cannot grow, however abundantly its 
> organic materials may be presented for its use ; and in the 
ash of the cane is found to eiist in large proportion the 
.phosphate of lime, so important a promoter of vegetation. 
The analysis of cane ash made by Mr. Herepath, which 
-also coincides with other analyses made by Professor 
Johnston, has been already given ; and the large proportion 
of this phosphate of lime, nearly as much as 50 per cent, 
besides silica and the salts of potash existing in this ash, 
ae shewn by these analyses, is evidence at once of the great 
•value of this ask to our cane cultivation. Wood ashes, in 
general, also will be found to be an auxiliary to the growth 
of the cane. Hence, when a cane field has been burned, 
or in particular places where bamboos or other wood ha? 
been burned, vegetation is promoted. This arises from 
the phosphate of lime and magnesia, and the carbonate of 
potash, which are thereby produced in a state fit for the nse 
of the cane during its growth. The carbonate of potash is 
not only itself present in the cane, and therefore must be 
obtained from the soil, but also assists in the decomposi- 
tion of vegetable matter, and attracts moisture from the air. 
Mr. Cuthbert Johnson recommends wood ashes being 
mixed with common manure, and thjs recommendation is 
as old as the time of Virgil. 

44 Ne satarare firoo pingai padeat sola ; neve 
Effoetos cinerem immandam jactare per agroe."* 

The ashes, therefore, which are produced so abundantly on 
.a sugar estate, and particularly megass ashes, should be 
from time to time sprinkled over the cattle pen, and the 
combination of the two will no doubt constitute a most 
efficacious and more lasting manure, or these ashes maybe 
distributed directly over the cane field, in the proportion of 
about a handful to each cane stole. We are indebted to 
Dr. Phillips of Barbados for having directed attention, to 
the use of dunder or distillery refuse as a fertiliser, whicji 
on every estate is now thrown away. The analysis of 
this refuse already given, was obtained by him from Pro- 
fessor Johnston ; and the Professor recommends that this 
refuse should be collected in tanks, and there mixed with a 

* Oeorg. I.,?. 80. 
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Manure*, considerable portion of marl or with a little quick-lime, fot 
v- "v~' the purpose of having the ftee aseric acid present in it, 
neutralised, and disengaging the phosphates which it con- 
tains. After being allowed to remain for a few days, it 
may be applied in its liquid state to the young canes, 
whose growth the Professor considers it would materially 
promote. All those organic manures which contain nitro- 
gen as a fertilising constituent, such as pen manure, should 
be ploughed in or covered over with earth, after being ap- 
plied to the land ; and if we have an abundant supply of 
this manure, probably the best plan is to cart it out info 
the field before being planted, to spread the manure gene- 
rally over the field and plough it in. The land being pul- 
verised, the rain will circulate through it and convey the 1 
dissolved substances of the decaying manure to all the rooto 
of the cane, and furnish the requisite nourishment. But arf 
it is not always, or indeed often, that we have the requiretl 
quantity of manure at hand, our object is to economise its 
usfl. In this case, we should drill manure our canes, that 
is, deposit the manure in contact, or nearly in contact, with 
the respective plants, and cover it in, as is practiced with 
Distances turnip cultivation in England. The same cultivation 
ofpianting w kj c jJ would promote the growth of a turnip may be foumf 
to promote the growth of the cane. But still different 
plants require different modes of culture ; and although the 
laws which govern the growth of plants are founded on 
principles general and uniform throughout nature, yet there 
is here ample latitude allowed for the exercise of the inge- 
nuity of man. As in the animal kingdom we find a grada- 
tion of beings from the minutest insect up to the colossal 
elephant, so in the vegetable there is the same scale of 
plants, from the simple blade of grass to the towering oak. 
But as in the animal, so also in the vegetable kingdom, we 
perceive the same principles at work. The same aualogy 
is found to exist in their structures, their power of nutrition, 
and the substances from which they derive their nourish- 
ment. They equally require air and ligbt, organic and in- 
orgauic substances from which they may build up their 
own structure. The great object of the agriculturist is, to 
provide them with the necessary materials, and to place 
them in a position to enable them to perform the function* 
by which they assume and assimilate these materials to 
their own state and condition; but in this, the mind has a 
vast field of enquiry, as extensive as the various plants 
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brought under cultivation ; and one point to which the agri- 
culturist has to direct his attention is as to the proper die- £ 1 £ ,,tla * 
tances at which plants should be grown, in order to admit v *»yW 
of the free performance of trie functions with which they 
are endowed as the active means of their increase. With 
cultivated plants in Europe, little or no difference of prac- 
tice exists in this respect* We are beginning to find out 
that we have been in the habit of planting our canes too 
near ; but as yet, we have fixed on no general rule on the 
subject. The necessity of light and air, and the influence 
they exercise on vegetation, must be kept in view, in ascer- 
taining the proper distances at which canes should be 
!>lanted. At the same time that we seek to obtain the 
argest return from a cane field by close planting, we must 
recollect that too close planting will rather defeat than pro 
mote our object. The universal practice in this colony, 
till wi i hin the last three or four years, has been to plant at 
the distance of four feet by four, that is, allowing 16 square 
feet for four holes, and into every hole were inserted three 
plants. Certainly, from this mode of planting, the most 
luxuriant canes were obtained in our rich soils, in many 
leases, giving a return of three ton* of sugar for each acre 
thus planted. But this return can scarcely be attributed to 
the mode of planting. On the contrary, I believe that, at 
least, a similar return would have been obtained had the 
plants been put into the ground at a greater distance, say 
five feet by five, and one good plant been used instead of 
three. If it be urged that, by close planting, the grass and 
weeds will be sooner and more effectually subdued in the 
course of weeding, it must be recollected that the same in* 
fluence which the canes exercise upon the weeds they will 
also exercise towards each other ; and that they do to a cer- 
tain extent interfere with each other when planted at the 
usual distances, is shewn from the fact known to all plan- 
ters, that a plant cannot grow with any vigour in a field of 
ratoons, where the sprouts of the ratoons have already shot 
up, and are thus considerably in advance of the vegetation 
of the plant ; and, in consequenee, instead of plants, cane 
stoles are often resored to to supply a defective cane 
piece, as affording a more powerful and rapid growth. I 
know that, generally speaking, the same distance of 4 m 4 
is still observed in this Island, and this is a matter which 
must depend in a great measure on the results of expe*> 
rience ; but it is decidedly bad, under any circumstances, to 

v 
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Distance* adopt a closer range of planting as I have seen practised ; 
eanes/ tB< for it will be remarked, in canes planted 3 x 3, or 3 x 4, 
*-^^ J that, although the plants may look healthy at the outset, 
yet, as soon as they begin* to joint and to spread their 
leaves, the canes will appear small and stunted, — evidently 
because their vigorous developement is impeded by being 
too near to each other. The usual distance of 16 square 
feet may do well enough in rich virgin soils ; although, I 
believe that an extension to 25 square feet would be better, 
but in soils which begin to give out, and where improved til- 
lage is required to open up their resources, more en- 
larged distances should be resorted to, if it be merely to 
allow of more perfect culture by the use of the plough, and 
the application of manures ; and accordingly, this im- 
provement has been introduced on some estates with de- 
cided advantage. Not only has a single plant been sub- 
stituted for three, but as much as 50 square feet been 
allowed for every four plants, which are put into the ground 
in parallel lines 10 feet apart, and at a distance of 5 feet 
from each other in these lines. The canes from these 
plants grew so thickly as to cover the ground, and this 
great advantage was obtained during the early part of their 
growth, that the plough and the cultivator were used in 
cleaning them of weeds and keeping the soil pervious to 
air and water. Still there are many planters who are not 
converts to so wide a range of planting, and we may find 
the correct mode of planting by adopting a course between 
these two extremes, — placing the plants closer in the pa- 
rallel lines, and narrowing this distance of 10 feet; but, at 
the same time, allowing ample space to work the plough 
and other implements of husbandry* If I may be allowed 
to express an opinion on the subject, I should say that the 
distance of 8 m 4 which has been adopted by Mr. J. Briggs, 
in Barbados, with the most favourable results, is the best ; 
at the same time, it is impossible to lay down a general 
rule on the subject, to serve as a guide in all cases ; because 
much must depend on quality of soil and other circum- 
stances. Being myself anxious to ascertain the views of 
intelligent Agriculturists on this point, and observing a 
considerable difference of opinion among planters in this 
Island, I wrote to Dr. Lovel Phillips on the subject ; and in 
answer, he observes : — " The method of wide planting, i.e., 
" leaving out every other row of canes, is pursued by many 
" excellent planters and with considerable success : but, I 
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f • confess, that it does not coincide with my views, and JJ^JJJg^ 
u that I regard it rather as a matter of necessity than of canes. 
•• sound principle. In fact, I believe," he says, " the rea- " — v ^ ' 
u son why it has been adopted, and why it has been suc- 
44 cessful, is, that the land not having received a doe amount 
" of tillage, the surface has been nearly exhausted, whereby 
44 the lower parts were impervious to the roots r the conse- 
u quence of this would be the starvation of the plants, to 
44 remedy which the planter has been content to give the 
41 roots a larger quantity of surface land for which they 
*' have been grateful. But 1 am of opinion," he continues, 
" that if by due tillage the depth of available soil was in- 
*' creased, it would not be necessary to allow at all a larger 
" quantity of surface to each row. It is true, that the 
" cane plant likes to have its roots near the surface, but 
*' this is chiefly that they may be in contact with atmos- 
44 pheric air. If you till the soil so as admit the air to its 
44 recesses, the roots will not be compelled to keep at the 
4 ' surface as they now are. I cannot conceive it possible 
< 4 that your soil in Trinidad can be at all exhausted, so as 
44 not to bear heavy crops upon the old system of distances ! 
44 but if want of labour makes it impossible, for you to till 
u your land thoroughly, then, I have no doubt that you 
44 will derive benefit from the omission of alternate rows as 
4t practised in some parts of Barbados."* Such are the 
observations of a gentleman who has distinguished himself 
by an able essay on Tropical Agriculture, and has exerted 
himself in other respects to improve the system of West 
India plantership ; and these remarks are made by him 
with reference to the mode of planting generally pursued 
in this colony of 4 m 4. He admits, however, that the plan 
of leaving out each alternate row is pursued by intelligent 
planters, and with considerable success in Barbados ; but 
while he seems to lay great stress on the superior fertility of 
our lands and their cousequent capability of yielding heavy 
crops, he thinks that in the absence of perfect tillage, so as 
to admit air and water into the soil in lands which betray 
tokens of exhaustion, wide planting, or the omission of alter- 
nate rows, Mould be beneficial. But there is this matter 
which must be taken into account ; in Barbados, labour is 
so cheap and plentiful that the hoe may be used, and all 
grass and wetds effectually and constantly kept down ; 

* Letter of 25th September, 1846. penet me. 
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^frimti* whereas with lis, from the difficulty and expense in pro* 
1 *i curing manual labour for hoe weeding, particularly at the 
commencement of the wet season, when moot required, it 
becomes a subject of serious consideration with us, whether 
by the use of the plough and other implements of hus- 
bandry we may not supply this deficiency, this hiatus in 
proper culture, with more economy and more advantage to 
our cultivation, and 1 believe that, for this reason alone* 
wide planting may be resorted to with decided benefit. 
For, let us consider a moment the plan of operations gene- 
rally in practice here. With us, it is a constant struggle 
between weeds and the hoe ; the former are almost always 
in advance of ihe latter. Scarcely at times are we able to ge 
through a cane piece, before the grass has begun to grow at 
the end first cleaned. This weeding is often imperfectly 
done. There are other fields which demand our attention ; 
and sometimes the month of August, and even September! 
comes round before we have gone once through our culti- 
vation with the boe ; and, in fact, in most cases, this con- 
test is prolonged up to the end of the year before the canes 
are ft ee from noxious weeds. By this time, having over- 
come great difficulties created by the want of a due and re- 
gular supply of labour, and having given to every cane 
field 3 or 4 weedings, the canes begin to subdue the weeds 
which, however, leave behind them their seeds and roots 
again to grow as soon as the canes are cut off. Is it not 
at once seen from this state of things, that the presence of 
grass and weeds in our cane fields during all this time, 
must have the effect of keeping back very materially the 
growth of the canes f And yet, how is this to be obviated 
by the sole use of the hoe ? Every planter knows that he 
ought immediately after crop to go through his cultivation 
in as short a time as possible, get rid of the weeds and keep 
them under by constant weeding, until the canes get the 
upper hand of them. Yet, to effect this object by the hoe, 
he must have an abundant supply of labour at his command* 
and in the absence of this his hands are tied, and he must 
patiently and with sorrow contemplate his foul fields and 
get on the best way he can ; but with the plough* his horse- 
hoe, or his cultivator, he can make himself independent of 
this large supply of manual labour, otherwise required* or. if 
he must use the hoe* he may call in the aid of these imple- 
ments as a potent auxiliary, and while the hoe is at work in 
one place, his horses, his mules* or his oxen* are at work id 



another, and he will have the satisfaction of knowing that J^JJJJJ 
what is effected by this brute force is better and more eco- w y ' 
nomically done. I have no doubt that, as we make ad- 
vances in improving our system of culture, we will daily 
become more convinced of the propriety of economising 
our means by substituting brute force in lieu of manual la- 
bour ; that we will dispense with the use of the hoe as much , 
as possible, and plant our cane pieces with a view to per-* 
feet their cultivation by means of the plough and other im- 
plements of husbandry, and when this takes place, it may 
be regarded as an infallible symptom of correct planterahip. 
Wide planting will facilitate this operation, and it will also 
enable the planter to manure his canes with greater econo- 
my and effect, and under particular circumstances to resort 
to irrigation. I have already alluded to the slovenly and 
expensive method pursued in distributing manure through- 
out a cane piece, and any means that can be resorted to, to 
bring about a reformation in this particular, is highly de- 
sirable. By planting our canes, so as to leave a sufficient 
distance between the parallel rows, this object can be gain* 
ed. Instead of the manure being carted from the pen to 
fee deposited in the ranges, there to deteriorate and then to 
be carried on the heads of people to be distributed through- 
out the cane field, it can be conveyed in carts at once into 
the field, laid on the plants with much less trouble and with 
decided gain, and covered in by means of the plough. The 
Work will be done more expeditiously , the loss of the fer- 
tilising qualities of the manure from exposure in small 
heaps in the ranges will be obviated, the expense of paying 
labourers to convey this manure in baskets into the cane 
field and covering it by the hoe saved, and but little addi- 
tional expense incurred in distributing the manure among the 
canes direct from the cart, instead of throwing it down iu the 
traces. There is a subject to which I have felt a desire to 
allude, as it is one to which little or no attention is paid, 
but which will, no doubt, hereafter command attention : 
that is, irrigation. " There are few agricultural themes/ 9 
observes Mr. Cuthbert Johnson, •• so likely to repay the 
farmer for their careful investigation as this"; and I may add 
also the planter. But in the present state of science and 
experience, and considering the many other difficulties with 
which we have to contend, and which are more closely inter- 
woven with our necessities, I believe it is premature to say 
much on the subject; while, however, on the subject of wide 
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Biitaacet planting, it may be remarked that there are rhany localities 
sjjffiy in this Island, particularly in the quarters of St. Joseph, 
Tacarigua, Arouca and Caroni, where, during the dry- 
weather there is a supply of water at hand, and in suchr 
positions, as to be available for the purposes of irrigation. 
The usual period for planting canes is at the fall of the 
year in the months of October and November. By putting 
in our plants at this period, they take root and attain si 
sufficient degree of vegetation, so as to resist the effects ot 
drought during the dry season ; and as soon as the rains- 
set in about the end of May, these plants revive and grow 
with vigour, and are fit to be cut in 15 or 16 months after 
being planted. Those of them that arrow in October and 
November, when the cane naturally flowers, then cease to 
grow ; and it is an object with the Barbados planter to pre- 
vent their arrowing, in order that they may still continue to 
grow. Canes may be planted at any time of the year, 
but the fall is preferred with us, as then the weeding is 
pretty well advanced : labour can, therefore, be spared for 
this purpose, and should the canes be planted earlier they 
may begin to joint during the dry weather ; the joints pro- 
duced then are short and small, and are unfitted to sup- 
port the more vigorous developement of the superincumbent 
cane produced during the wet season. If the plants be 
put in in May, they will not have attained sufficient matu- 
rity by the next year to be cut, unless at a sacrifice : hence 
arises the difficulty of extending the cultivation of an estate 
at the end of one crop, so as to cause it to come in for the 
next ensuing crop. If the rains were to set in in April in- 
stead of May, this additional month would enable us to 
effect this object so desirable in many cases ; because with 
a favourable season and an ordinary degree of fertility in 
the soil, the plants beginning to grow in April would come 
in for the next crop and give a good return. But this not 
being in the nature of the seasons, we give up all hope of 
planting in May for the next crop and are obliged to at- 
tend to weeding our ratoons. What the seasons do not 
for us, we may do by artificial means ! We have an abun- 
dance of choice plants during crop time. We may plough 
up and manure our land during the dry weather. The 
cattle may have a heavier draught on account of the dry- 
ness of the ground ; but they have a firmer footing, and the 
soil will be better pulverised and made friable from its dry* 
• nets, particularly if it be a clayey soil. We may insert our 
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plants at proper distances in rows, and by means of a wa- Pj^ff* 

• i»i 11 i i • i • of pttuititig. 

teriagcask and a horse or mule, keep them alive, and, in >— v -' 
fact, cause them to grow until the rains set in. What is 
there impracticable or difficult in this, and yet instead of 
resorting to this simple expedient, we wait for two years 
to bring up an estate into cultivation. There are, no doubt, 
places where water cannot be procured for this purpose ; 
but there are others again where it can be procured, and 
where it might be used advantageously for this purpose 
were the wide range of planting adopted : and there are 
estates in the Island where complete irrigation may be 
effected at little cost. In contemplating a field thus plant- 
ed and refreshed by irrigation, our anticipations will proba- 
bly carry our thoughts direct to an increased quantity of 
sugar for the next crop ; but should the heat and occupations 
of the tropics not have evaporated all our classical associa- 
tions, we may recollect those beautiful lines of Virgil : 

" Et cam exastas ager moriontibus sestuat herb is 
" Ecce superciiio clivosi tram it is undam 
" Elicit ; ilia cadens raacum per loevia murmur 
" Saza ciet, scatebrisque arentia temperat ami." 

The effect is the same in both cases. The only difference 
is, that instead of a water cart, Virgil poetically brings his 
water from the brow of a neighbouring hill, and delights 
the ear with the music of the purling rill rippling over the 
smooth stones in its way to the parched fields. But as we 
have net the same controul over inanimate objects, as poets 
have, we must rest satisfied with a water barrel, and perhaps 
an old horse, in the absence of any thing better. 

I have heard a question debated among planters, whe- Bttra j n - ft 
ther burning off the trash in a cane field after the canes cane-flew. 
have been cut can be injurious to the land. Burning off 
land preparatory to planting is absolutely neeessary to get 
rid of the brush-wood and grass and other substances which 
would entirely obstruct planting, if not removed ; but as 
regards buring a cane piece, either before or after the canes 
are cut, to facilitate agricultural operations, Professor 
Johnston has recorded his opinion against such a practice, 
in a letter addressed to Mr. Mungo Campbell, dated the 
31st January, 1846. His words are, — " I am of the opi- 
" nion of those planters who think that burning, either be- 
" fore or after the crop is taken of the ground, must sooner 
"or later impoverish the soil"; and without quoting his 
reasons. verbatim, I may state their substance to be, that 
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Burning a burning has the effect of dissipating into the air the organic 
w^w substances, both those which contain nitrogen and those 
which, though containing no nitrogen, yet hare the power 
of attracting the ammonia from the air and fixing it in the 
soil for the use of plants. Another reason may be 
added to those given by the Professor, that, during the 
decay of vegetable substances, carbonic acid is being con- 
stantly given off; and we have already seen of how much 
importance this atmosphere of carbonic acid is to the cane. 
Wherefore, if this vegetable matter, the source of this sup- 
ply of carbonic acid, be destroyed by the action of fire, it 
follows that we deprive the cane plant of so much of this 
its essential food. Burning, therefore, should not be re* 
sorted to, unless from necessity, or, as the learned Professor 
says, " unless some advantage be obtained by it, which 
" fully counter-balances the loss it undoubtedly occasions 
cane trash. « to the soil." There is no doubt great inconvenience 
experienced, after a cane field has been cropped, in using 
the plough, on account of the quantity of trash which is 
unavoidably left behind ; in fact, it is impossible to run 
the plough where this trash exists, as it gets immediately 
choked* It is, therefore, worthy of notice that the Pro- 
fessor recommends as the easiest method of directly using 
up this large quantity of trash, that of heaping it up in 
alternate layers with earth and coral sand, and watering it 
with the dunder or refuse of the rum-still. Being turned 
over once or twice, he says, this compost would afford an 
annual top-dressing for our lands. I presume the Pro- 
fessor recommends coral sand on annouht of the carbonate 
of lime contained in it ; and, therefore, lime or any other 
of the substances previously enumerated as containing lime 
would answer for this purpose, and as we have not dunder 
always at command, liquid manure or urine diluted with water 
might be used with great advantage to saturate this com* 
post and hasten its decomposition. If it be objected that 
the using up this quantity of trash in this way, must occa- 
sion great trouble and expense, we must recollect that the 
removal of this trash from the cane stoles, and putting it up 
into little heaps throughout the cane piece, is the first ope* 
ration now performed by the hoe after the canes have been 
cut ; and any additional trouble that might be caused by 
accumulating this trash into larger heaps and mixing it 
into the compost as before recommended would be amply 
compensated! not. only by having a useful top dressing to 
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t&e rand, which would undoubtedly considerably increase gum tra*. 
the growth of the canes, but by being thus enabled to pro- ^ ▼'""' 
eeed in the use of the plough and our other implements. 
If we reject this advice of the learned Professor, then the 
only alternative is to fall back on that of Mr. Muhgo 
Campbell, viz: "To remove the trash from the space be- 
'* tween the canes, plough the clean row, then cover it 
H again- — thereby clearing the next row, and so on," for I 
eannot reconcile mvself to the use of the hoe ; it is a pri- 
mitive and barbarous instrument, a remnant and vestigeof 
the dark age of slavery, and as the light of science aud ex- 
perience gradually increases upon our understanding, it 
must be superseded by those more improved implements 
of husbandry which are in use in Europe and America. I 
know there are manyjstill bigotted to the use of hoe, but time, 
the great avenger of ail wrongs, will, by and bve, shew who 
is in the right. 

There is a complaint often urged by planters, and with cutting 
feason, and for which it is difficult to provide a remedy, ' 
viz., the manner in which canes are generally cut. It is 
very difficult to get the labourers to cut the canes as close 
to the ground as possible, and this is a matter of great im- 
portance where we expect ratoons from the same field, 
because by close cropping, the roots will send up fresh 
shoots through the earth ; but when a cane has been cut 
above the level of the ground, so as to leave a part of the 
eane itself, the juice therein contained begins immediately^ 
that it comes in contact with the oxygen of the air to fer- 
ment ; fermentation once begun in the particles of the 
fluid, motion is communicated to the adjacent particles, 
until the whole of the atoms of the fluid are set in motion, 
ascetic acid is produced, decomposition takes place, and 
ends in decay.* To secure a proper and uniform cutting of 
the cane, it would be necessary to watch each cane as it is 
cut by a labourer, no easy task, particulary as each cane- 
stole is covered by cane tops as soon as the canes are cut. 
In Jamaica, they seem to have an advantage over us m 
this respect, in the use of the bill instead of the cutlass, a* 
Ihe labourer must stoop to use the bill ; whereas our la- 
bourers, rather than stoop, will leave 2 or 3 inches of cane 
remaining attached to the roots, the injurious effects of 
which are well known to the planter* The only palliation 

* See Liebig'a Chemical Letters.— Tit. fermentation 
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cutting of this evil is to make the overlooker liable to some perfaftj 
u«/J in case of any improper cutting being detected, so as to in-' 
duce him to exercise a strict surveillance over the cane 
cutters, and the only effective remedy is to cause some 
trustworthy labourer to go through the field and level close 
to the ground all stumps of canes remaining standing. 
And here we have two difficulties to encounter : first, that 
of procuring a trustworthy person willing and able effec- 
tually to perform this operation ; and secondly, that of the 
operation itself, on account of the quantity of trash on the 
ground ; and if it is to be performed it must be done at 
once, as in the course of a few days the evil has been done 
fry the rapid fermentation which has taken place, and ha» 
already attacked the vitality of the plant. It is well known 
that a great deal of injury is caused to cane fields by this 
careless cutting, and the present plan of supplying a eane 
piece with plants or stoles is resorted to, principally on ac- 
count of the loss of many of the cane roots caused by the 
improper way in which the canes have been cut. 
Supplying: To supply a defective cane piece a plan is resorted to, 
of stumping out roots of the cane plant in some abandoned 
cane piece and supplying with these roots. The reason of 
this is, that if plants be resorted to for this purpose, the ra- 
toons having their roots already established in the soil, will 
grow more vigorously and stifle the tender roots of the 
plant. But very little return is obtained from these trans- 
planted stoles the c nsuing crop. They may give an uniform 
appearance to the cane field and help to keep down the 
weeds. But the cane, like most plants, does not thrive by 
transplanting. On the contrary, it takes a considerable 
time to re-establish its roots in the new soil, and then it 
will form itself into a healthy bunch of canes only by send- 
ing out fresh shoots from the ground. It appears to me, 
that it is better to adopt the fresh plant itself. This is the 
natural way of propagating the cane. In the one case, 
the plant, you have all the vigour and health and increasing 
strength of youth; in the other, the stump or stole, you 
have an immediate exercise of strength ; but its vigour will 
be sooner exhausted. By assisting the growth of the plant 
with a little guano or a basket of pen manure, you will find 
it will keep pace with the shoots of the r a toon, if the plants 
be put in as soon as the ratoons begin to sprout ; and if it 
be later in the season when you wish to supply your cane 
piece, you may as well let it remain over till next crop 
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Vheh yon cat off the standing canes, then supply with supplying. 
plants, or if much supplying be required, replant the whole v 
piece after using the plough. It may be excusable in rich 
land to supply with a few stoles here and there throughout 
a cane piece, when the ratoons are somewhat advanced ; 
although this is a questionable proceeding; but 1 cannot 
see the propriety of adding to a cane piece, continuously 
to a certain extent, caire stoles to make a cane piece appear 
all of one height, or from an expectation of getting an in- 
creased return. You might just as well draw from a mili- 
tary hospital all the sick and maim and halt, and add them 
to your healthy soldiers to make the regiment appear 
vigorous, active, and fit for service. At least, 1 could 
name cane pieces on certain estates whieh I have lately 
seen which would justify such a comparison. The only 
excuse for using stoles instead of plants is the injurious 
effect caused by the ratoons to the plauts by their more 
active growth ; beeause no planter has ever dreamed of 
planting a fresh piece of land with stoles instead of plants. 
Why, then, if you have a corner of your cane field, say a 
hundred feet by a hundred, destroyed by cattle or any other 
cause, use stoles to replenish this gap in your cultivation 
instead of plants ? A few of the plants near the old cultiva- 
tion, if too near, may feel the effects of the over-shadowing 
canes ; but with this exception, this extent of ground will 
be beyohd their influence, and undoubtedly plants should 
be resorted to. But so it is, that among some planters 
this system of supplying with stoles, or as they are called 
in French, " cives," is considered as a panacea for all the 
ills that canes are heir to ; and there are some Frenchmen 
who, so long as they continue stumping out and replanting 
these stumps ** en masse", consider that they are perform^ 
ing wonders in cultivating the eane on the most scientific 
principles. And if you enquire into the rationale of the thing, 
you will be favoured with a verbiage of argument — having 
as much connection with the point as the centrifugal force 
to the centre of a circle, accompanied with those polite at* 
tendants on ornate and impassioned diction, the " percussio 
frontis" and the ■*• supplosio pedis", which were considered 
by the ancient Romans as such necessary accompaniments 
to true eloquence. And you may be asked a question 
which I have seen puzzle more than one planter, both 
English and Scotch : how it is that the French afford more 
.examples of successful plantership in proportion to their 

z2 
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supplying, numbew than the English ? But, " mon cher monsieur,*** 
" this does not result from your " cives," or your hoe, but 
from your rigid habits of economy, from your industry , 
and from your keeping the eyes of a master steadily and 
scrutinizingly fixed on every department of an estate* I 
would say to all, go and do likewise. 
planting There is a custom prevalent in this colony of planting 
.com. i R( jinn corn among young plant canes. This is a practice 
totally unjustifiable. Mr. Henney, in bis Jamaica prize 
essay on the cultivation of the cane, attempts to excuse 
this practiee as regards canes planted at the fall of the yea* 
on account of the shade which the corn affords to the 
young plants during the dry weather, while he seems to 
admit as a general proposition, the injurious effects to the 
*cane of such a practice. I do not see that these injurious 
-effects are in any way counter-balanced by the paltry shade 
: afforded by the corn, particularly where the corn has been 
planted between the alternate rows of canes as recommend- 
ed by him. The few straggling leaves we find on a corn 
: stalk can afford very little shade against the all-pervading 
rays of the sun during our dry season, and at this time the 
corn itself requires as much, if not more, shade than the cane 
.plant itself (if sJbade be a benefit under any circumstances); 
because it is a very small rooted plant, grows with great ra- 
bidity, and requires moisture to promote its growth, la 
dry weather its leaves shrink and wither. The cane is a 
much more sturdy plant, and is capable of resisting drought 
to a great extent; for on examining its upper leaves, it will 
be observed thai they present a considerable surface in such 
a form and position as to collect the dews of the night and 
transmit them to the core of the cane where its growth is 
promoted. But the practice is bad in principle, as being 
directly injurious to the cane. Maize or Indian corn takes 
away from the soil the very ingredients which are required 
for the cane. " There is little difference," says Professor 
Johnston, " in the nature of a crop of canes and one of 
" Indian corn, or even of wheat cut in the green state' 1 4 
and Dr. Phillips, in speaking of plants that might be grown 
in cane land, says, " Nothing can be worse than Indian corn* 
'* which requires the same phosphates and silicates which 
" are indispensable for the cane plant, and therefore robs 
" it of its support."* The practice of growing canes con* 
■ 1 - - - - ■■■_._. r ~ 

♦ Appendix to his Essay, p. 15. 
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♦starrily on the same land without any rotation of crops is *»*» 
.quite exhausting enough without introducing another plant u- 'y / 
taking the same substances from the soil. It is well known 
what attention is paid in England to a proper rotation of 
-crops. The rule that *• culmiferous crops ripening their 
" seeds should not be repeated without the intervention 
" of pulse, roots, herbage or fallow, is now recognised in 
" the practice and writings of all judicious cultivators."* 
And the reason of this practice is, that these different 
plants grown in succession require different substances for 
.their construction, and while one plant is growing there ia 
a natural disintegration and preparation going on in the 
soil of such inorganic materials as may be required lor other 
plants. No farmer would dream of growing wheat every 
year from the same field ; but he would consider attentive* 
ly the quality of his different soils, and adapt his rotation 
accordingly. But with us, we grow the cane year after year 
in the same fields, and as if this were not sufficiently trying 
to the land, we plant in the same fields Indian com, thus 
over-burdening the soil with two crops, at the same time 
requiring for their constitution the same substances. T here 
is an observation made by Professor Johnston which is as 
applicable to us as to Demerara, or any other place. 
" It is," he says, " I fear, almost become a principle ia 
" practical agriculture to enjoy the present good and te 
u meet the evil only when it conies. Take good crops 
41 from the land while it will bear them, and leave the im- 
" provement of the bad ones to those who come after us." 

As regards the practice of stripping canes of their leaves, stripping. 
4he important functions performed by the leaves in promo- 
ting the growth of the cane have been already referred to, 
and it follows as a natural consequence, that if the canes 
be deprived of their leaves in a green state, they are de- 
prived of the means of growth. You may as well take 
away one of the lungs of a man and expect him to enjoy 
health. The leaves of the cane are so many lungs given 
to the plant through which it breathes by inhaling carbonic 
acid and respiring oxygen. When the lower leaves of the 
cane are unfit for the further performance of these func- 
tions, they will themselves wither and drop, and Mature is 
a better juige of these matters than we are. I cannot, 
therefore, see the propriety of stripping canes under any 
^- . . - 

* Loudon's Encyclopaedia of Agricultare, No. 4927. 
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'Stripping, circumstances, except (if we are obliged to cut immature 
v ^ v "* ,/ canes) for the purpose of forcing their ripening during the 
early part of the dry season, by admitting the action of 
light and heat ; but one would suppose that these are com- 
modities supplied by nature in such abundance during our 
dry season, that we would rather screen vegetation from 
their effects than court their influence. Besides, if canes 
be not growing very thickly on the ground, there must be 
ample space for the admission of the rays of the sun ; and 
if they be thick, query, if any advantage to be derived from 
a stripping be not more than outweighed by the number of 
canes broken and destroyed by the people going through 
them and by the injury caused to the cane juice at the mill, 
by mixing canes that have been broken some lime before 
in the field, and in which fermentation has taken place and 
a quantity of free asetic acid generated by the action of the 
oxygen of the air ; and I believe that in all those cases 
where stripping has been alleged to have been found bene- 
ficial, the canes were not of mature growth. Moreover, 
what is the physical change which the cane undergoes 
during the process of ripening ? There are four different 
stages in the growth of a plant : germination, its growth to 
maturity, blossoming or the production of seeds, and, lastly, 
decay. The first germination is not so marked in the cane 
as in plants propagated from the seed, as the cuttings of 
the cane contain gluten and sugar which are the first ele- 
ments generated by seeds preparatory to the developement 
of the power of drawing upon the sources of growth con- 
tained in the air and soil. The three last stages are suc- 
cessively gone through by the cane. When the cane has 
flowered it is at maturity, as it then ceases to grow and its 
ripening then takes place by the conversion, or rather trans- 
formation of its elements into those of sugar. There is no 
doubt that light and heat are necessary to effect this ripen 
lug, and Nature has ordained that it should blossom at the 
end of the tropieal wet or growing season, that the winds 
and solar rays of the dry season should be provided to per- 
fect its ripening, and we have every reason to believe that 
the provisions made by nature are sufficient for the func- 
tions and nature of this plant without resorting to artificial 
means. We find that all fruits ripen of themselves, either 
on their native trees or when separated from them at ma- 
turity. Such fruits as ripen independently of the parent 
plant are endowed with the power of still absorbing car* 
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tonic acid, of throwing off the excess of oxygen and (rang- 1 stripping:- 
forming carbon and the element? of water into those of y -~v mm ' 
sugar ; but the cane has not this power when separated 
from its roots. It is itself the stem or plant, and when 
disunited from its roots the process of decay commences by 
having its constituents transformed into free asetic acid 
which is incapable of the production of sugar. But the 
process of ripening is the same in all plants producing 
sugar, that is, the acids which exist in these plants, or the 
fruit of these plauts, in combination with the alkalis, and 
thus forming compound substances or salts, are transformed 
into sugar by a different arrangement of the same ele- 
ments. Vinegar and sugar arc composed of the same ele- 
ments. 501bs. of carbon with 72£lbs. of the elements of 
water will give sugar ; whereas oOlbs of carbon with 561bs. 
of the elements of water produce vinegar.* All those 
organic acids which we find in plants consist of oxygen, 
hydrogen and carbon. In some of these plants wc per- 
ceive an acid sour taste ; this is caused by an excess of the 
acids; the alkaline element not being present in sufficient 
quantity to neutralize the whole of the acid, a portion of 
which, therefore, remains in a free state, as we find in the 
grape, pine-apple, orange, and other fruits. But in the 
cane the alkalis are sufficiently abundant to absorb all the 
organic acid, thus producing a neutral salt. As the cane 
or fruit ripens, these organic acids diminish, that is> to say, 
the carbon of the acid becomes a constituent of sugar, and 
in consequence of the separation of oxygen and the union 
of the elements of water, the acid, which is rich in oxygen, is 
converted into the sugar, which is a compound poorer in 
oxygen ; and to effect this conversion, proper temperature 
and the action of solar light are necessary.! This conver- 
sion, or rather transformation, of the elements of the organic 
acids into those of sugar takes place naturally when the 
fruit or cane has arrived at maturity. While the cane is 
growing the organic acid, no doubt, assists in promoting its 
growth; for, as Liebig observes, these "organic acids 
themselves must assist in some of the vital functions' *;J 
and sometimes when the growth of the cane is checked 
from want of moisture, a forced ripening of the cane will 
take place, that is, a portion of the organic acid becomes 
■■i i ' ■ .1 1 ■ i ... i iii ' j, 

* Johnston's Elements, p. 34. 

I See Liebig's Agricultural Chemistry, p, 144 & 143. 

t Idem, p. 143. 
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Stripping, transformed into the elements of sugar, and on the wet season? 
" u-r ^ * ' again setting in this sugar will disappear in consequence of 
being retransformed into the elements of the organic acid, 
Bui when the cane has arrived at maturity, as is the case 
with all fruits, the sugar which is then formed remain* 
fixed. The only object, therefore, there can be in strip- 
ping a cane piece i% to force the ripening of the canes by 
admitting the action of solar light and heat; whereas did 
we allow our canes to grow to full maturity before cutting 
them, there would be no necessity for stripping. It is 
therefore a practice which is resorted to, to palliate the 
imprudence and impolicy of cutting our canes before they 
are properly matured. Sometimes it is resorted to from: 
dire necessity ; for not unfrequently some unfortunate plan- 
ter is obliged to make sugar to meet a pressing demand, 
and he must stiip a piece of canes to force their ripening. 
Argument is of no use to such a man, and while he knows 
the sacrifice he is called upon to make, he feels the pres- 
sure of a relentless and stern necessity. This is a position 
which sets at defiance all the rules of agricultural science* 
cawofiive There is a subject connected with the cultivation of the* 
■tock. cane, on which depends in a great measure profitable 
plantership. i mean the proper care of the animals or 
stock required to carry on our agiicuhural operations. I 
know that planters have suffered much from a loss of stocky 
and in no part of the Island more than our most fertile dis«- 
trict — the N a pari mas. This may have arisen to a certain 
extent from accidental causes over which we have no con- 
troul, but I fear it has in many cases arisen from want of 
proper care and attention : and such are the habitual losses 
of the planters in that disttict on this account that, generally 
speaking, they calculate each year on a fearful percentage 
of loss in the number of their mules. It is fortunate for 
them that the wonderful fertility of their soil is always at 
hand to counter-balance this annual loss, otherwise they 
eould not hold out ; but at the same time could this mor- 
tality be obviated with economy and a little sagacity, they 
cannot but realise a handsome profit every year. It is but 
a short time ago that an English gentleman visiting this 
Island, in connection uith the interests of Messrs. Miles'* 
and Kington, was told by a French planter, the proprietor 
of a very fit\e property in this district, that, amongst his 
other misfortunes he had met with, what he termed a 
" petit malheur", that is, losing 75 mules in one crop. It 
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certainly requires a great deal of stoical indifference to < *JJ rf 
speak so lightly of such a loss. Such a misfortune, one v~-v^ 
would suppose, might lay prostrate many an unfortunate 
planter; but this philosopher of the Naparimas looks down 
on such a disaster and calls it a " trifling mishap "! He 
knows the vast resources of his soil, and upon this he builds 
his hopes of rising superior to such accidents ; and he is 
probably taught thus to regard such disasters from their 
frequent occurrence to others. How much more becoming 
a man of prudence and foresight, deligenlly to enquire into 
the causes of such losses, and endeavour to guard against 
them for the future. If we consider for a moment the 
way in which mules are worked- and treated on some of our 
estates, it will not appear astonishing that so profitable a 
trade is carried on in the importation of these animals 
from Bogota and other parts of America. Not a few of 
our planters are still bigotted to the old cattle- mill. Some 
have made money by this means, and are loath to part with 
old tried and useful friends. They still jog on with their 
four or five coppers of liquor a-day, and regard any innova- 
tion on this system as fraught with risk arid danger. I fear 
that any attempt to revolutionize the ideas of these disci* 
pies of the " ancienne regime" on this subject will be a 
failure : we must therefore leave them to their own ways 
and to the natural course of events. A few of these 
regard jbl proper attention to their mules as an important 
axiom. There are others again who have not even a 
covering to their mill ring. Their unfortunate mules are 
worked five or six at a time in the same circle with a 
radius of about 35 feet dragging round the sweeps of the 
mill, until some 500 gallons of cane juice are expressed. 
During this time, on some estates, they are exposed without 
covering to the scorching rays of the sun. At times the 
mill rollers are choked vtith canes, and the mules are then 
whipped and strained and put to their utmost strength, and 
at other times there are few or no canes between the rollers 
and the mules are spinning round and. wasting their ener- 
gies on the desert air. During this period the mule dri- 
vers who are seated on the sweeps, and whose qualification 
for this post consists of a dexterous use of the whip, and 
who, it may be supposed, are not members of the society 
for the suppression of cruelty to animals, are not backward 
in shewing the qualifications for their calling, evident marks 
of which are frequently left imprinted on the hides of the 



186 

careof dumb animals. And as if these poor brutes had not suf- 
w^mJ ferings enough to endure, many a time and oft is to be seen 
some primitive collar too big for the mule, or unprotected 
by stuffing or padding, galling the animal's neck until a 
large sore is caused. He is then put aside as unfit for 
present work, and his quota of work is distributed " pro 
rata" among the other animals, there being no reserve to 
meet such accidents, as the probability is that the whole of 
the stock have been already put to the utmost stretch of 
their physical powers. When the mules have finished 
their task in the mill, one would suppose that some care 
would be taken of them — that, at least, they would be 
put into a covered pen to cool down, a^d then properly 
fed ; but so soon as their spell in the mill is at an end, 
they are unharnessed, and generally let loose in the pas- 
ture. Their first impulse is to proceed to the pond and 
there drink copiously, and then after taking a roll or two 
on the ground, to graze, reeking with perspiration, exposed 
to a strong current of air ; and if a violent cold is caught 
by a mule, and that cold from neglect turns into glanders, 
and sweeps away the whole stock on an estate, it is called a 
" petit malheur". It may be said that on every estate 
there is a mule pen and a trough, during crop time, kept 
full of cane tops cut up, classically termed " chop-chop," 
for the use of the mules. On some estates, by a mule pen, 
is meant a mere enclosure unprotected by any covering. 
On others, again, they have a sort of erection which is 
called a mule pen, but which is little better than the for- 
mer, while, generally speaking, the trough is oftener empty 
than full. 1 know some planters take a pride in having a 
capacious and commodious mule pan, in which the mules 
may be sheltered at all times : but even here, it is a fearful 
thing at times to hear the mules kicking at each other. 
The mule is naturally a vicious and treacherous animal, 
and bis great pleasure seems to be to revenge himself on 
his master by endeavouring to kill, wound or maim his 
fellow animals within his reach. But the master is heed- 
less of the consequences : he considers their hides as im- 
pregnable, or he addresses them in Napoleon's parting 
words to his beaten army: " Sauve qui peut." I was 
agreeably surprised a short time ago, to observe on an 
estate the mules tethered each in a commodious stall, 
boarded in on three sides and floored in continuous order, 
and all under an effective covering. The only thing that 
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appeared as wanting was a canal or spouting, to collect careof 
and convey the urine into one or more receptacles to be re- ^^m 
tained until required for the cultivation. It is true, the 
proprietor was resident on this property/and is a man of 
capital. But whatever may be a man's means, it is a false 
economy to neglect such precautions, in evidence of which 
€very planter's own experience may be adduced. I would 
recommend my fellow planters to peruse two letters written 
by Dr. Philips, which will be found as an appendix to his 
essay, in which he considers the treatment of stock as re- 
gards the effects of proper feeding and shelter in a philoso- 
phical point of view, founded on the theories of Liebig, 
and the application of those principles to the treatment of 
animals as illustrated by Mr. Bain in his papers published 
in the Quarterly Agricultural Journal. These letters may 
be read with interest and advantage, and the anxiety of the 
writer to direct the attention of his fellow colonists to this 
subject cannot but be appreciated ; and if he laments the 
Want of proper attention of the Barbados planters to this 
particular, 1 fear his rebukes may be still more applicable 
to the Trinidad Agriculturist. Certainly we cannot boast 
with reason of being in advance of our neighbours in this 
respect. On the contrary, we are behind hand ; and were 
we, instead of making up our minds of spending each year 
a certain amount of capital in the purchase of live stock, to 
devote one-half this amount to the proper sustentation and 
improvement of those we have, we should be decidedly 
the gainers ! According to the system of agriculture pur- 
sued in England, the growth of food for animals is consi- 
dered as a necessary antecedent to the growth of food for 
man. " The best mode," says Mr. Morton, " of culti- 
" vating arable land is that which produces the greatest 
" quantity of green food for sheep and other beasts, and 
«* which they should eat on the ground. It produces not 
" only a much greater return of corn and other food for 
" the use of man, but also a much greater quantity of green 
" food and straw which sheep and other animals consume, 
" and gives at the same time a proportionnally greater re- 
«« turn of vegetable and animal manure. The production 
u of turnips and green food for sheep gives, perhaps, ten 
u times the quantity of manure that the old system did. 
" Increased productiveness given to the soil, is genuine 
" agricultural improvement Crops of corn as food for 
4< man alternating with crops of vegetables as food for 
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j"? ' (i sheep and other stock is the foundation of aH good nus* 
•v*i/ " bandry."* But we grow no green crops for our cattle.- 
We almost entirely disregard the means of increased pro- 
ductiveness which they afford to the soil, and consider them 
as beasts of burthen. Their food consists of what grass 
they may find in our limited and sometimes rank pastures* 
during the wet season and during crop time of cane tops,> 
often sparingly and irregularly supplied. We neglect 
keeping them supplied with an article of little cost, but 
which is essentially necessary for their health and welbeing, 
viz., rock salt. They are exposed to all varieties of weather 
without shelter, to the scorching rays of the sun in crop* 
time during the day, and at night to the chilling effects of 
the dews, and in the wet season to the alternation of vio- 
lent heat and heavy rains ; and we expect that they should 
be endowed with physical strength of constitution to resist 
these changes and effects^ and if they die, as they do very 
often, we purchase others to supply their places, to be ex- 
posed to the same trials and dangers. Really there is 
something radically wrong in this system, and it demands 
ouf careful attention and a consequent reformation. If hu- 
manity be not in the catalogue of our virtues, self-interest 
ought to prompt us to a more judicious treatment of these 
animals. Far be it from me to affirm that there ar e not 
planters who devote great care to their stock ; but it cannot 
but be admitted that there are many to whom the remarks 
1 have made are applicable, and I fear that the latter form 
the general rule aiid the former the exception. It must be 
observed, however, with respect to homed cattle, that there 
is a disadvantage under which we labour as regards the 
quality and the habits of these animals imported from the 
Spanish Main. They are accustomed in their native pas- 
tures to a particular rich grass, which grows in the Savan- 
nahs of South America, similar to that which exists in the 
Grande Savannah in this Island. On arriving here, which 
is at the beginning of crop, they are sold and put out to 
continuous work immediately. They may hold out pretty 
well so long as they are fed on cane tops, but when crop is 
over, being then exhausted by hard work and having 
nothing to subsist upon but the grass of our pastures, they 
begin to fall away in flesh, and not a few of them die the 
srfrae year. Had they the same nutritious grass to subsist 

• Morton, on toils, ry 189. 
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tipon to which they have been accustomed on the Main, Ctieor 
they would probably recover their strength and condition, w^- 
and that such would be the case is shewn by the fact, that 
those of these Spanish Main cattle which anive here in 
such bad condition as to be unsaleable for agricultural pur- 
poses are occasionally sent to the Grande Savannah, and 
there in the course of a couple of months recover their 
condition and get fat. But we know it is useless to place 
them in this poor state in our ordinary pastures, as in the 
generality of cases they would not long survive. Whereas* 
Creole cattle* or those that have been reared in our pastures, 
are not only able to stand to the work of our estates, but 
are generally, with moderate care, in good«condition, al- 
though of inferior size. As a proof that the quality of 
the cattle imported here from the Main is not the best 
adapted to our purposes, I may state that some years ago 
we were in the habit of procuring cattle from Porto Rico. 
They were, of course, higher priced, but they were tracta- 
ble and hardy, and generally survived through all the hard- 
ships of our system till old age put an end to their existence. 
But for many years past none of these valuable animals 
have been brought here; and with the exception of a few 
cattle bred in this Island, we depend entirely on the Main 
for a supply. In Guadaloupe, the Senegal ox is used for 
purposes of agriculture. It is a docile, hardy and active 
animal ; smaller than the South American ox, and hump 
necked, and is imported into that Island at about the same 
cost as our Spanish Main cattle, viz. $30. All their 
ploughing^ done with these animals, and they are found to 
be well adapted for agricultural operations. As to 
the breed of cattle used in Barbados, one fancies himself in 
Lilliput in beholding these pigmy quadrupeds. Dr. Phillips 
says he has seen twelve head of these animals dragging a 
cart load of canes to the mill from a near field, on the pro- 
perty of one of their wealthiest proprietors, who was him- 
self resident and managing his own estate. We can find 
no reason for their resisting all motive to improve this de- 
generate breed but the same bigotted attachment to old 
habits which we find among such people as the Chinese. 
But whatever may be their ideas on this subject as agricul- 
turists, they seem to understand cultivating their soil, so as 
to obtain a considerable clear profit each year ; and I may 
hereafter have occasion to refer to one or two causes which 
I think materially tend to bring about this result. As re- 
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Eawofgarcis our Spanish Main cattle, were we to procure then* 
J^+mJ from the Main when young, say from two to three year* 
old, and allow them to have the run of our pastures for a 
couple of years before being put to work, they would thus 
become accustomed to our grass and would, no doubt, be 
better able to endure the work of our estates. There is 
no use laying down general rules as to the treatment o* 
stock. Each planter has particular circumstances to conf 
tend with, and it requires no great research to suggest judi- 
cious plans for this purpose. Shelter and abundance of pro- 
food will be found to be the great panacea for all the ills 
that animals are subject to. With these the eye of the 
master will fatten, not only the horse, but the mule and 
the ox ! We should, during crop time, feed our stock with 
cane tops, finely cut up and mixed with a little of the 
skimmings, which, as containing nitrogen, will be found 
very nutritious, more so than molasses : and out of crop we 
should grow green crops for their use. This will not only 
prevent mortality among them, but improve their condi- 
tion, enable them to do more work, and provide us with more 
valuable manure. It is well known that of those of our 
oxen that we lose annually on our estates, the greater num- 
ber die from sheer wasting away and weakness. We 
should see that our pastures grow wholesome grabs, and 
in sufficient quantity to maintain our animals ; and if thcr 
grass be rank or unwholesome, devise means to improve its 
quality. In rich pastures in England, it is considered that 
one ox and two sheep are sufficient for an acre of land ;* 
and we have no reason to conclude that the more rapid 
growth of vegetation in our climate should enable us to 
depasture more auimals nn a given extent of land than is 
usual in England ; because during the dry weather our 
grass is scorched up, and during the wet season it is at 
times too rank and watery, on account of being so often 
deluged by heavy rains. We should grow in our pastures' 
umbrageous trees, under which the cattle may shelter them- 
selves in crop time from the violent heat of the sun ; aud 
for this purpose there is no tree more suitable or more or- 
namental than the Caraccas tree : and during the whole of 
the year all the stock ought to be penned under cover at 
night, to afford manure and to provide for their health. 
Each mule should have a separate stall to himself. This 

• Loudon, No. 583 h 



191 

army cause a little expense at first, but it will be repaid a <*»<* 
thousand fold. We will thus be able to see that each ani- w^-w 
mal is properly fed, and to know that he will be able to 
consume his food unmolested, and free from the rink of 
being injured by the other animals ; for, how often do we 
tsee, when a number of mules are put together to feed that 
two or three of the most vieious monopolise the whole of 
the provender to the exclusion of the rest, nor is it an un- 
usual occurrence to have a mule injured by tlie but of an 
ox. These are matters which may appear to be of minor 
import, or not to be actually necessary, but they are matters 
which tell in a short time very materially on the pockets of 
the proprietor. More than one planter has been ruined 
in this Island by that single item — his stock account, and 
others plunged into embarrassments from which they have 
with difficulty retrieved themselves. You can generally 
tell the character of a manager from the state of his stock. 
If his stock be poor and neglected, you may put him down 
as a suspected person ; for the chances are, that the same 
want of care and sagacity extends its withering effects to 
the cane fields and to all the other departments of the 
estate under bis charge. If his cattle on the other hand 
shew evident signs of proper care and attention, you will 
find the cane 6clds to shew signs of the same industry and 
application, and punctuality and correctness, to the moving 
principles of his conduct. At the same time, this rule may 
L? subject to certain exceptions ; for sometimes we hear of 
a manager being required to take off his crop with stock . 
far inadequate to the purpose, and in other cases, his good 
intentions, however actively he may endeavour to carry 
them into effect, will be partially frustrated by accidents * 
and circumstances over which he has no controul. It is, 
after all, a heart-rendering thing to think of the mass of ani- 
mal suffering which takes place annually on our estates, 
principally during crop time. Far be it from the charac- 
ter of a man coolly to calculate and set off a given quantity 
of produce against the lives of so many of his mules. 
Amidst all our reverses and misfortunes, we should endea- 
to keep alive the finer feelings of humanity, and ever to re- 
collect that as the brute creation are made subservient to 
our will by the Bounty of the Almighty, so are they sub- 
ject to the same corporeal sufferings and pangs as our* 
selves ; and that, as we hope to be objects of Mercy, we 
should shew the same mercy to the inferior animals, who 
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^J^ are far more nearly allied to us than we to the Infinitude of 
»-v~> Wisdom and Power. Whatever may be a man's success 
iu the pursuits of life ; however prosperous he may be 
in realising the gifts of fortune, the possession of these 
gifts cannot of themselves secure to him those pure sources 
of happiness, which, exist only in his better nature — the 
mind. And you may depend upon it, that he who is capa- 
ble of wanton cruelty to an inferior animal, has not this 
pure source un polluted ; for a well regulated mind — a 
mind that soars above mere sensual gratification, which 
thinks and reflects on the relation in which it stands to na- 
ture in all it3 departments will be influenced by forbearance 
and sympathy to all beneath itself. A poor planter, a man 
who has been struggling on in honesty and adversity, and 
who, while he has been upright and charitable in all bis 
dealings with his fellow creatures, has been humane to all 
under his controul, though Fortune has not smiled pro- 
pitious on his worldly goods, will yet feel exalted and pure 
pleasure in knowing that he has never allowed any thing 
foreign to the dignity of a man to influence his conduct, or 
even intrude upon his intentions, while he envies not the 
state of that man who has heaped up riches which cannot 
be enjoyed by a sordid mind, tainted and haunted by re- 
collections, not only of having caused a vast amount of aui- 
mal suffering, but of the blood and sinews of fellow beings 
sent untimely to their graves. The noblest minds have 
ever been most prone to sympathy, and the most savage 
breasts to cruelty. The exalted genius of Sterne could la- 
ment in pathetic terms over the carcass of a dead ass. 
The immortal Shakespeare failed not to extend his feelings 
of humanity to the last of God's creatures. — 

" The meanest insect that we tread upon 
"In corp'ral sufT ranee feels a pang as great 
" As when a giant dies.'* 

And the illustrious genius of Virgil has described the death 

of an ox in the most beautiful and poetic strains. — 

" Ecce autem duro furaans sab vomere taarus 
Concidit et mix tarn spomis vomit ore cruorem 
Extremosqae ciet gemitus ; it tristis arator 
Moerentem abjungens fraterna morte juvencum 
Atque opere in medio defixn relinquit aratra. 
Non umbras altorum nemoram, non mollia possant 
Prat a movere animam, non qui per sax a volotas 
Porior electro tarn pom petit amnis: at ima 
Solvantot Istera, atque ocalos stupor urget inert es 
Ad terramqae Quit devexo pondere cervix. 
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Quid labor aut benefacta javant? Quid vnioere terras 
Invertisse gtaves? Atque non Massica Bacchi 
Muoera, nun illis epulae nocuere repostae; 
Frondibus et victu pascuntur simplicis herbs 
Poocta aunt fontes liqiaidi, atque exercita corsa 
Fluraiaa, nee, somnos abiurapit cura salubres.** 

How could I have omitted or abridged these magnificent 
lines ! What pure and noble sentiment they breathe ! 
What sympathy for the dying animal ! How aptly and 
poetically are his usefulness and frugal habits referred to ! 
The former in describing his death to take place while 
ploughing, and the latter by contrasting his simple habits 
with the luxurious feasts of man. May the same sympathy 
animate our breasts, for truly it is the adjunct of a noble 
character* 

MANUFACTURE OF S0GAR. 

Let us now turn to the subject of sugar making, and Pr e .ent 
first, let me advert to the mode of manufacture generally mod0 - 
practiced here. This, with few exceptions is of a rude and 
primitive character. The whole process is generally left 
to an ignorant boilerman, whose only qualification consists 
of long experience, the result of which is, that he knows 
when to strike the liquor, from the sharp brittle manner in 
which it falls from the ladle. As to tempering, he knows 
not what quantity of lime to use. This is a matter of 
guess with him. The plan of operations is simply this : 
when the cane juice is expressed in the mill, it is collected 
|n a receiver generally made of wood ; divided into two 
compartments by a perforated partition, the object of which 
is to separate the pieces of megas3, trash and other extra- 
neous matters which are brought down from the mill along 
with the cane juice. When this juice is collected in a 
sufficient quantity in the receiver, is is let go to run along 
a spout into the first or grand-copper. It is there temper- 
ed and skimmed, being then furthest removed from the 
action of the fire. It is thence passed successively from 
ope copper to another by means of a ladle, perhaps, through 
a common strainer, until it arrives in the taiche or smallest 
copper, where, being immediately over the fire, it is boiled 
until sfEciently concentrated. It is then ladled out into a 
cooler or flat wooden vessel, where, as the heat is radiated, 
granulation takes place. The following day it is potted 
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SSteSf ma- * nto no g 8nea ds> where it is allowed to remain 3 or 4 weeks 
nufacture. until the molasses has drained out through holes in the bot- 
"— J "▼" L ~ J torn of the cask. Such is the simple process of sugar 
making as generally pursued here. It is in vain you look 
for cleanliness. Every thing is disorderly rude and filthy, 
and you are not unfrequenUy deafened by the chatter of 
those at work. You ask the head boilerman what quan- 
tity of lime he uses, he will probably shew you a calabash 
which he uses as a measure for all occasions : whether the 
canes have been cut on the humid banks of a ravine, or 
the scorched brows of a hill. You may as well ask him 
whether the moral principle is founded in reason or senti* 
ment as to ask him why he uses lime. He will tell you 
because other people do so, and he has been taught.to do 
so ; but as to expecting him to explain to you any rational 
means by which he regulates the quantity of temper he 
gives to a certain quantity of cane juice, this is out of the 
question. He will tell you that he can always know in 
the taiche whether the liquor has had temper enough, for if 
it does not cut properly (as it is termed) he puts more 
lime. This is his only way of regulating the process of 
tempering, — a most important and the nicest point in 
sugar making. If the liquor were properly tempered and 
scummed in the grand copper, the chances are that the 
sugar may be good, notwithstanding this otherwise defec- 
tive system ; but how rarely is the first object properly 
adjusted, and as regards the second, it is often impossible 
that it can be done ; because, before the scum and impuri* 
ties in the cane juice have time to rise to the surface in the 
grand copper, and to be removed by a skimmer, often the 
whole mass of liquor is set in motion through the action of 
the fire, and in this state of ebullition it is impossible pro- 
perly to remove these impurities : the consequence is, that 
all these dark impurities are boiled up with the pure cane 
juice, and the quality of the sugar must, as a matter of 
course, be injured thereby. Besides, a considerable por- 
tion of the cane liquor is lost by the additional skimming 
then required to remove these impurities when in this state 
Uiesof lime, of ebullion. Before proceeding to notiee the different 
stages or processes necessary to be attended to, in order to 
make good sugar, it may be well to make some prelimi- 
nary observations 'with respect to the use of lime. And 
here, the first thing that strikes us is the universality of its 
use in the manufacture of sugar. It has been found to be 
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the best, if not the only substance suited to this purpose. UwsofHm© 
Potash has been tried, but the sugar obtained through its T ^ 
agency deliquesces; and soda causes a small grain.* 
Lime is used in. the manufacture of beet-root sugar in 
France, and in refining sugar in England. Thejagary 
sugar of the East Indies is clammy, and absorbs moisture • 
from the atmosphere, in consequence of lime not being 
used ; and to convert it into exportable sugar, it has to be 
Again boiled and purified by lime. In our colonies lime is 
universally used. It must be therefore regarded as indis- 
pensably necessary, and any other substitute for its use 
distrusted, if not rejected. But, although the necessity of 
its use is thus in practice generally acknowledged, its pro* 
perties in enabling us to obtain crystallisablesugar are but 
Imperfectly understood ; and I fear that, until the question 
is thoroughly investigated by some eminent chemist, it 
Mill still remain subject to some doubt and difficulty. As 
far as I may be alllowed to go without indulging in hypo- 
thetical assertion, its properties may be stated to be three- 
fold. First, in neutralising the organic acids in the cane 
juice, whether a* liberated from the alkaline bases with 
which these acids generally exist in combination in the 
living plant, or as generated in the form of asetic acid by 
exposure to the action of the oxygen of the air ; secondly, 
by dissolving the albumen of the cane juice which is itself 
an element of purification ; and thirdly, by creating a more 
active separation of the vegetable fiocculencies and impuri- 
ties which exist in the cane juice. These are effects which 
are undoubtedly produced by the action of lime. But at 
the same time that these results take place, lime also acts 
in a peculiar manner on uncrystallisable or grape sugar, a 
considerable portion of which exists in the cane liquor 
(according to our system of manufacture) as is shewn by 
the quantity of molasses which is obtained along with the 
granulated sugar, by generating a new acid, very powerful 
in itself, which produces the same evil consequences as the 
original acids which we seek to get rid of, and the pre- 
sence of which impedes the formation of crystallisable 
sugar. On these points, therefore, I would make a few 
remarks. 

All fruits that produce sugar contain organic acids before 
they ripen.t The most important of these acids are the 

* Thompson's Chemistry. Sogar: 
t Sblly, 320. 
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F^**^ ? ascetic, citric, tartaric, maKc and oxalic, and «ne or more of 
these acids exist in all plants with few exceptions. I have 
already referred to Liebig's opinion, that these acide must 
assist in some of the vital functions of plants. Such fruits 
as produce sugar also contain alkaline bases. " We find in 
plants," says Li'ebig, " rich in sugar or in starch much 
potash and soda and alkaline earth*."* But as the acid 
which exists in the cane, whatever it may be, does not exist 
in a free state but in combination with the alkalis, and 
thus forming compound salts, its presence in the cane juice 
cannot be detected by the taste or by the test of litmus 
paper : for were it in a free state as in the common lime, 
sugar could not be obtained ;t and Liebig observes that, 
" It is only in plants containing the acids combined with 
" bases in the form of soluble*salts, that sugar, gum and 
" starch are produced ;"J and he further observes that ad 
the fruit ripens the acid passes into sugar. | We see evi- 
dence of this in .canes cut when well ripened, in compa-* 
% rison with those cut when unripe. In the former case 
a small quantity of temper lime is sufficient, whereas in the 
latter case more lime is required to neutralize the larger 
quantity of acid ; and as the dry season advances by the 
action of temperature and light, the organic acid diminishes 1 
by passing into sugar, and less temper is required. There 
can be no doubt that the cane juice contains some organic 
acid, and lime is necessary to neutralize this acid, before 
we ean obtain crystallised sugar ; for when the salts, form- 
ed by the union of this acid with the alkalis are stiongly 
heated, they are decomposed, and the free acid must be 
got rid of. -I am not prepared to say what is the precise 
nature of this aeid. Mr. Cargil, in his Jamaica prize essay 
on the manufacture of sugar, says, it is eaibonic acid. Dr. 
Higgins who came to the West Indies many years ago; on 
purpose to enquire into the manufacture of sugar, calls it 
molasses acid. Bergman, the Swedish chemist, calls it 
saccharine acid. Thompson, in his work on chemistry, 
thinks it may be the ascetic or citrie ; and Mr. Porter, in 
his book on the sugar cane, thinks there is no acid at all j 
so, amidst these conflicting opinions, and in the absence o£ 
any scientific analysis of the cane juice made for the pur-* 

* Liebig, p. 142. 

| Idem, p. 144. 

\ Agricultural Chemiitry, p. 144 

|| Idem, p. 143. 
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J*o8e of detecting the nature" of this aeid, who is to decide ? fr "?yy 
I doubt if it be ascetic acid ; because this acid is a product ^^ v *"^ 
of fermentation. All acids are divided into two classes: 
those which arise from the decomposition of vegetable 
matter, and those which exist in the living plant; and ascetic 
acid belongs to the former. And where do we find in na- 
ture ascetic acid existing as an element of the living 
plant ? Besides, whatever this acid may be in the cane, it 
must be of such a nature as to be capable of transforma- 
tion into the elements of sugar ; because the ripening of the 
cane is caused by this acid passing into sugar, as expe- 
rience shews that the unripe cane contains a larger pro- 
portion of this acid — thus requiring more lime to neutralize 
its effect : and ascetic acid is incapable of this transforma- 
tion. It is formed from, but not into sugar. Moreover, 
if it be ascetic acid, the quantity of lime required would be 
regulated by the lapse of time which intervenes between 
the expression of the cane juice in the mill and the moment 
of its exposure to the action of the fire, as it is only on the 
exposure of the cane juice to the oxygen of the air that 
ascetic acid begins to be formed, whereas we know that 
the quantity of lime to be used depends on the quality of 
the canes and the time of the year when they are cut — cir- 
cumstances quite independent of the generation of ascetic 
acid in the cane juice by exposure to the air. That there 
is not unfrequently ascetic acid also present in the cane 
juice, is very likely; because, the moment the cane juice is 
expressed, ascetic acid begins gradually to form, and the cane 
juice is sometimes allowed to remain a considerable time 
in the receiver before it is transferred to the clarifier or 
grand copper. There may be more than one organic acid 
in the cane juice ; perhaps, as in the beet-root, both the 
malic and oxalic. Malic acid is found in a great many 
plants, and oxalic acid is very frequently found in plants 
combined with lime as an oxalate of lime, and with potash 
as a superoxalate of potash. If sugar be decomposed by 
means of nitric acid, crystals of oxalic acid are deposited ; 
and if the supernatant fluid be distilled, malic acid is ob- 
tained.* I do not mean that we are warranted from this 
fact to infer that these acids must have existed in the cane 
juice ; because it may be said that the nitric acid, by means 
of its oxygen, gives rise to a new combination of the ele* 

— , m ■■ ■■ ■-■ ■ . .*. ■ i.ii- ■ *» - . 
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tisesof lime ments of th6 sugar, so as to produce these acids : but as* 
kjL t"^" these adder are thus produced from sugar, so may the sugar 
have been derived originally in the plant from these same 
acids, as they consist of the same elements. But 1 take it 
the only way we can ascertain positively the quality of the 
acid existing in the cane, is by the analysis of the fresh cane 
juice, so as to disengage this acid from the alkaline base 
with which it is combined, and then to test its qualities. 
It would require an accurate and scientific chemist to effect 
this object : and until this is done, it must be a matter of mere 
conjecture, or, at the most, inference, to say what that acid is. 
As regards Mr. CargilVs opinion on the subject, he says — 
u The use of temper in sugar boiling is supposed to arise 
'• from the existence of an acid in the cane juice. What 
«• this acid may be is not yet decided, and it is very difficult 
u of detection ; for pure and fresh cane juice / produces no 
«' effect on litmus paper, but from the rapidity with which 
" fermentation takes place in raw cane juice, if carbonic 
" acid does not exist in the liquor, there must, at all events, 
** be a great affinity for it : and therefore, for want of a 
" better expression, I may be allowed to say that the neces- 
•' sity for tempering with a quick lime arises from latent 
" carbonic acid in the liquor. . The affinity of that acid 
u for lime is greater than for any other earth or alkali ; and 
** it is found that lime is the only temper that can be uni- 
•• versally depended on. I would further argue," he corr- 
tinues, «• for the presence o( carbonic acid in the cane juice? 
u from its appearance while boiling so different from that 
'* of other fluids : the peculiar bubble being caused by the 
«• quantity of fixed air given off in evaporation."* There 
is nothing here advanced by Mr. Cargill which, can be re- 
lied upon. As to pure and fresh cane juice producing no 
effect on litmus paper, I have already referred to the cause 
of this, viz., that the acid is not in a free state but in com- 
bination with its alkaline base, and thus producing a new 
compound or saline substance ; nor does the rapidity with 
which fermentation takes place in the cane juice when ex- 
posed to the air afford any argument to support the exist- 
ence of carbonic acid in the juice ; because carbonic acid is 
, not the cause, but the result of fermentation. It is not the 
carbon in the cane juice which induces fermentation, but 
the nitrogen ; for as Liebig observes, — " Azotised matters 

* * Prize essay, p, 6. 
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*« are the only causes of fermentation*; and, 4C no body tfeiofM ny 
** destitute of nitrogen, possesses, when pure the property » 
" of decomposing spontaneously whilst in contact with 
" water/' # Fermentation takes place in cane juice when 
exposed to the air, in consequence of the affinity of nitrogen 
for hydrogen, and that of carbon for oxygen. ^Affinities," 
says Lie big, " are the, cause of the facility with which the 
" elements of azotised compounds are disunited." The 
absorption of oxygen from the air creates a different ar- 
rangement of the particles composing the cane juice. The 
oxygen unites with the carbon, and is given off as carbonie 
acid, and alcohol is left : and accordingly this alcohol will 
be foutfd to contain less carbon and less oxygen than the 
xane juice, but still sugar, spirit of wine, and vinegar, are 
composed of the same elements, but only arranged in di£ 
ferent relative proportions. t Mr. Cargill has made the 
mistake of substituting the effect for the cause, and he seems 
to have inferred that as carbonic acid is evolved in large 
quantities during the process of fermentation in the dis- 
tillery, it must therefore exist in a latent form in the cane 
juice. It is difficult to understand the distinction of latent 
.carbonic acid, as it is an invisible gas, and therefore must 
be latent ; but it is evident that he is wrong in ascribing the 
necessity for tempering with quick lime to the presence of 
carbonic acid ; because the combination of carbonic and 
lime produces chalk : and therefore if carbonic aeid were 
present in the cane liquor, the addition of lime would cause 
a precipitate of chalk. Besides, carbonic acid has a very 
weak affinity for the bases, so much so that, as is observed 
by Mr. Solly, — " it is very easily expelled from compounds 
^' containing it by the action of another acid, which seizes 
" upon the base and sets the carbonic acid gas at liberty": J 
thus, if vinegar or any other acid be poured on a piece of 
•chalk, the aeid will cause the carbonic acid in the chalk to 
be disengaged and will combine with the lime of the chalk. 
The same effect will be produced with any other carbonate 
or compound of carbonic acid with any base. But whence 
would Mr. Cargill derive this carbonic acid, because it 
exists only in a gaseous form — being a combination of car- 
bon and oxygen : but in this compound state it forms no 
part of animal or vegetable matter. It exists in the air in 

* Liebig, p. 288. 
| Solly, 308. 
I Idem* No. 88, 
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Viet ofiime the proportion before-mentioned of about the 1000th part 
*-' v^' of the weight of the atmosphere ; and were it imbibed or 
absorbed by the cane juice from the atmosphere, we should 
have occasion, according to Mr. Cargill's line of argument, 
to use as much lime in the month of April as the beginning 
of January, since the quantity of the carbonic acid existing 
in the atmosphere is uniform. In fact, could we introduce 
carbonic acid into the caneMiquor after lime has been used, 
its effects would be beneficial ; because it would combine 
with the lime and form chalk, which, being a hard insoluble 
substance, eould be easily removed. Mr. Cargill's other 
argument to support the supposed existence of carbonic 
acid in the cane liquor for the peculiar bubbles produced 
while boiling, is equally applicable to a tea-kettle. Further 
on, in this curious little essay, Mr. Cargill recommends as 
a substitute for lime in some cases, a composition consisting 
of lOlbs. of powdered alum and lOlbs. of sulphate of 
potash dissolved in 40 gallons of boiling water, adding 20 
gallons of powdered temper lime. He says, that the use 
of this mixture caused a strong clear grain, and he believes 
the reason to be, that sulphuric acid combined with the 
lime while granulation of the sugar was taking place, and 
carried it off with the molasses. The combination of sul- 
phuric acid with lime produces the sulphate of lime or 
common gypsnm, which, being a hard solid substance, 
would have been found in that state as a deposit. If there 
be any additional benefit to be derived by using this appa* 
rently mysterious amalgamation of substances, it is owing 
to the lime and clay ; because alum is a double salt eon* 
sisting of the sulphate of alumina and sulphate of potash. 
If potash, according to Solly, be added to a solution of 
alum, the sulphate of alumina is decomposed, pure alumina 
or clay will be separated, and sulphate of potash alone re- 
mains in solution : hence, therefore, is obtained common 
clay. The efficacy, therefore, of this grandiloquent clari- 
tier is dependent on the qualities of alumina, in addition to 
those of lime and potash. Were it necessary to charac- 
terize these researches of Mr. Cargill, we need not go beyond 
bis own words, when he observes — " That the modus ope* 
" randi is net quite clear, and that he has sought explana- 
" tion from chymists in vain* 1 ' We are not blessed in this 
part of the world with a Vauquelin, Liebig, or P&ligot, to 
analyse our cane juice and explain to us the chemical 
changes which take place during the process of manufac* 
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4*re. Sugar making, as practised by us, is * MjW art— y^jjj 
susceptible of great improvement through scientific re- 
search, to enable us to arrive at our object by means dicta- 
ted and supported by a knowledge of the results proceeding 
from particular causes. If we can find some ray of light 
emanating from these luminaries of the chemical world, 
which may tend to clear up our darkness, we must gladly 
hail its invigorating effect. But these rays, as regards the 
present subject, are like Angel visits: and he, (he great 
.analyst, who rose from being a pasture boy, to be one of 
the greatest of the philosophers who have added glory to 
iheir country and vindicated the dignity of the human 
mind, has passed away from among us. Yet, here and 
there we may meet with some kindred illustration, from 
which we may ejicit the truth as applicable to some parti- 
cular department of our pursuits. Accordingly, in study- 
ing Liebig's chemistry, in its application to agriculture, we 
meet with a few observations made by this illustrious philo* 
sopher on the subject of the presence of ammonia in the 
juices of. plants, which I think, may tend to throw some 
light on the manufacture of sugar. He informs us that, 
Assisted by Dr. Wilbrand, professor of botany, in the Uni- 
versity of Giessen, he was engaged in the year 1834, eva* 
porating the juices of different varieties of the maple tree, 
for the purpose of procuring sugar.* This, he says, he 
obtained in a crystallized state, without using any foreign 
substance by simple evaporation ; but that he unexpectedly 
made the observation, that a great quantity of ammonia, to. 
use his own words, ''was emitted from the juice, when 
" mixed with lime, in the process of evaporating, as practised 
•** with the sugar cane." This discovery was evidently new 
to him, as he seems to have been sceptical at first ; but on 
repeating the experiments, the same results were found. 
Still, he says, a large quantity of ammonia was again found 
in the form of neutral salts. Similar observations were 
made by him upon the juice of the birch-tree ; and still, as 
he observes, the clarified juice evaporated with lime emitted 
* strong odour of ammonia. It is to be regretted that he 
4id not carry hisjobservationa further, and inform us of the 
nature of the neutral salt from which this ammonia is ob 
iained. With reference to beet- root sugar, however, he 
*ays» — "In the manufactories of beet-root sugar, many 

• Liebig, p. 4*t. 
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Mf •flim« " thousand cubic feet of juice are daily purified with lim|> 
'-Ji'^r'^ u m order to free it •from vegetable albumen and gluten*; 
*' and it is afterwards evaporated for crystallization. Every 
" person who has entered such a manufactory must have 
" been astonished at the great quantity of ammonia vola- 
" talised along with the steam. This ammonia must be 
" contained in the form of an ammoniacal salt ; because the 
" neutral juice possesses the same characters as the solution 
" of such a salt in water. It acquires, namely, an acid re* 
" action during evaporation, in consequence of the neutral 
14 salt being converted by loss of ammonia into an acid 
44 salt. The free acid thus formed is a source of loss to the 
'' manufacturers of sugar from beet-root, by changing a 
44 part of the sugar' into uncrystallisable grape sugar and 
lt syrup." I believe that these remarks are equally appli- 
cable to the process of making sugar from the cane. It is 
well known, that there is a strong smell of ammonia in our 
boiling-houses, while the eane liquor is undergoing evapo- 
ration ; and that this odour is greater in proportion to the 
quantity of lime used. Both gluten and albumen, it is 
true, contain nitrogen. Albumen is a distinct proximate 
vegetable principle ; but gluten may be separated into three 
substances : oil, gHadine, and fibrin. Albumen contains 
of nitrogen 15.94, and the fibrin of gluten 15.81 in 10.000 
parts : and gliadine also contains nitrogen. But the am- 
monia which is evaporated must exist in the cane juice, in 
combination with some organic acid — thus forming a neu- 
tral salt as in the juice of the beet-root. By evaporation, 
therefore, it is liberated from the acid with which it formed 
the compound salt. This escape of ammonia takes place 
independently of the use of lime ; for as the Professor ob- 
serves, the neutral juice possesses the same characters as 
the solution of an ammoniacal salt in water* evaporation 
causes the ammonia to escape, and the neutral salt is con- 
verted into an acid salt. But lime, having a stronger affi- 
nity for the acids than ammonia, will accelerate the libera- 
tion of the ammonia, and, at the same time, will neutralize 
the acid with which the ammonia was combined, and which is 
thus left free by the escape of the ammonia. But we observe 
with us the same results in cane sugar making as in beet- 
root sugar. The free acid thus formed is a loss to us, by 
changing a part of the sugar into uncrystallisable syrup or 
molasses — a result which we cannot altogether prevent un- 
der the prbcess of sugar boiling as practised by us, but 
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which we can, to a certain extent, modify bf a; judicious v**ot)im* 
tffee of lime in tempering, by proper boiling, and allowing v "^ 
our canes to arrive at maturity in the field before they are 
ent. Besides neutralising, the free organic acid lime also 
renders soluble albumen, which is itself a purifier of the 
cane juice. The qualities of albumen to this end are ex- 
emplified in the use of bullocks'* blood and the white of 
eggs, whose depurating qualities depend on the albumea 
they contain. Albumen, as it exists in plants, is gene* 
rally soluble ; but when exposed to a heat above 160* Fahr., 
it coagulates and becomes insoluble in water, but is dis- 
solved by the action of the alkalis. Lime, then, at this de- 
gree of heat, or rather a little above it, acts upon the albu- 
men, so as to dissolve it ; and when thus dissolved, it 
combines with the colouring matter of the cane juice which 
is carried off in the skimmings. In this respect, therefore, 
it perfoms-an important function, by assisting in effecting 
the clarification of the cane juice. Lime also, with the 
assistance of heat, promotes the separation of the vegetable 
flocculencies and impurities which exist abundantly in the 
cane juice, as may be seen by examining a small portion 
of the cane juice in a glass after lime has been applied, and 
the Tiquor allowed to attain a sufficient degree of heat. 
These impurities will be observed to separate and subside 
to the bottom, or settle on the surface : and the speedy re- 
moval of all these impurities is an important object in sugar 
making. 

But at the same lime that lime is considered as indispen- 
sably necessary in making sugar, we must bear in the mind 
that it has the effect of darkening the colour of the sugar r 
when used in any large quantity ; and that it generates 
itself a new acid in acting on uncrystallisable or grape 
sugar. In illustration of this last point, I must refer to a 
paper read by Peligot, before the " Academie des Sciences," 
at the sittings of the 3rd of July, 1837* which will be 
found in the volume of the " Bibliotheque des Arts et Me- 
tiers,"* which treats on the subject of sugar — a little volume 
which ought to be in the hands of every planter. Pgligot 
observes, that common sugar, in contact with potash, lime, 
or baryta, combines with these bases and acts upon them 
as an acid ; in boiling a solution of sugar with baryta, he 
obtained a crystallised combination of these two bodies m f 
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Useiofiim* and that the analysis of this saceharate of baryta, aurf (f( 
% ~* ^ ^her analogous salts, proves that sugar, in combining with 
these bases, undergoes no particular change; because, id 
decomposing these saccharates by means of acids, the sugatf 
is obtained in its original state. But it is otherwise widi 
iincrystaJKsable grape sugar (sucre d -amidon). The al- 
kalis cause it to undergo a complete change ; for, in plaeipg 
tfhis latter kind of sugar, dissolved in water, in contact with 
lime or baryta, even in a cold state after some time, these 
bases lose their alkaline properties, a»d become saturated 
with a new acid, very energetic, and which is generated 
Simply by the contact of the alkalis with this ki»d of sugar, 
and forms immediately iu combination with these bases a 
perfectly neutral salt. This acid, Peligot says, can be 
obtained more easily by placing dry grape sugar dissolved 
at a temperature of 100° in contact with crystallised hy* 
drate of lime* The moment the contact takes place, a 
vivid re-action manifests itself, the substance tumefies, the 
temperature is much increased, and, in a few moments, the 
sugar is converted into an acid. This acid, he precipitated 
by means of the subacetate of lead, and isolated in the usual 
way. The formation of an acid so easily, he says, by the 
contact of grape sugar with the bases, shews how important 
it is in the manufacture of beet-root, or cane sugar, not to 
use too much lime in the defecation of the juice. Because, 
although lime does not alter this last mentioned kind of 
sugar, yet, if in excess, it acts upon the sugar analogous to 
grape sugar, which is produced from common sugar so 
easily by the influence of heat, of acids, and of fermenta- 
tion. There are, therefore, two evils to be avoided : we 
must avoid the intervention of acids whieh decompose the 
sugar we wish to extract, and the action of the alkalis* 
which act upon the grape sugar, resulting from this decom- 
position, 
six stages There are six primary objects to be kept in view and 

in sugar , . . r . ; .. J ,* 

making, properly attended to, in the process of sugar making. 
These are : filtration, clarification, subsidence, concentra* 
tion, crystallisation, and the separation of molasses from 
the sugar. In considering these different points, it is not 
my intention to adopt any new patent or principle in the 
manufacture of sugar. It is quite enough for me that 
Dutrone's plan, and the many other patents (with but one 
exception) w hich have been suggested and lauded by their 
respective inventors, have not been adopted in the colonics^ 
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tts there must have been ample reasons for their rejection, j**" - 
however plausible they may have at first appeared. Du- malting. 
f osne and Call's patent is the exception referred to : and to *— ▼ 
that, I shaft have occasion to refer hereinafter. It is more - 
la accordance with the object of this essay to take the 
system of sugar boiling as in general use, and engraft upon 
it such improvements as experience has pointed to, and are 
approved of by sound sense, and are capable of being 
easily carried into effect. Now, the six stages which I 
have enumerated as essential to the production of good 
sugar, are all admitted by our practice and routine of ope- 
rations ; but they are not properly attended to. Subsi- 
dence may be considered as a part of the process of clari- 
fication, but it cannot be carried out by having all our 
coppers exposed to the action of the same fire : and it is 
therefore entirely overlooked, except on a very few estates 
where distinct racking vessels or clarifiers are used. 

The first thing to be attended to, before the cane juice is Filtration/ 
allowed to run into the clarifier or grand copper, to be ex- 
posed to the action of heat, is, Filtration. By this, I mean 
the separation from the cane juice of all those extraneous 
substances, such as cane trash, sand, earth, megass and 
other matters, which come from the mill along with the 
cane juice. These amount to a larger quantity than may 
be supposed by any one not in the habit of seeing these 
things. Every planter acknowledges the importance of at- 
tending to this point; but the means resorted to are in 
general very inadequate* These consist in most cases, of a 
separation erected in the receiver, so as to retain a portion 
of these foreign substances in the compartment which re- 
ceives the cane juice direct from the mill ; the juice finding 
its way through small holes freed to a certain extent from 
these substances into the adjoining appartment which com- 
municates with the first receptacle in the boiling house, 
and of a strainer through which the juice runs into this re- 
ceptacle. These constitute the chief, if not the only, 
measures resorted to on many estates, to effect the object 
in view : and even, these measures are frequently but very 
imperfectly carried into effect ; for the separation in the 
receiver is so improperly made and adjusted, as inadequate- 
ly to effect the object intended ; and the strainer over the 
receptacle in the boiling house is oftentimes of such di- 
mensions, and so made, that a great portion of these extra- 
neous matters find their way along with the cane juice into 
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Mttnktum. the first copper. And to obviate, or rather correct, fhSr 
^ result, a second strainer is used in passing the liquor from 
the grand to the second copper ; and if evidence were re- 
quired to shew the injurious effects which the presence of 
these extraneous substances must necessarily exercise in 
deteriorating the quality of the sugar, it will be seen in the 
burned black appearance of these substances collected in the 
strainer, after they have been exposed for some time to the 
action of the fire. A very small portion of carbonised mat- 
ter is sufficient to give a dark colour to any liquid ; and I 
firmly believe, that the dark colour which many of our 
sugars possess is in a measure owning to these deletereous 
matters being allowed to remain and to darken the liquor 
by becoming charred. That the means at present adopted 
on many estates is insufficient to meet this evil, is seen 
from the large quantity of these substances generally to be 
observed present, principally in the first or grand copper, 
a great part of which, it is true, is removed by skimming ; 
but at the same time, other matters find their way mixed 
up with the cane juice, whose specific gravity is greater 
than that of cane juice. These subside to the bottom, and 
are much more injurious, in consequence of their liability 
to burn. The first object, therefore, in sugar making, is, to 
separate from the pure cane juice all those foreign sub* 
stances which are mechanically combined with it. I have 
used the word filtration, as more indicative of the process 
which ought to be adopted, than that which is in practice. 
Merely allowing the cane juice to pass through holes in the 
partition of the reciever and through a coarse grained 
strainer, is not sufficient ; because a great portion of these 
foreign substances is in a state of minute subdivision, and 
straining would, therefore, be much more effectual. As 
all planters, in their practice, acknowledge the importance 
of this first step in sugar making, it ought to be properly 
and effectually done, and a little ingenuity exercised to 
devise plans for its execution, 
chriflication But the most important subject to be attended to, in 
order to make good sugar, is clarification and subsidence; 
and these cannot be effected properly without clarifiers and 
a distinct furnace attached to them, so that the fire may be 
damped when necessary. According to our present plan 
of operations, we temper the liquor in the grand copper, 
and there endeavour to remove the impurities which rise to 
the surface in a scum. I have already alluded to the im- 
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practicability of doing this effectually, exposed as the grand danW 
copper is to the action of the same fire, by which we are subsiSeDC* 
at the same time concentrating the syrup in the taiche. ^ ▼ ■"" 
Very little time intervenes between the moment when the 
scum has risen to the surface of the liquor in the grand cop* 
per and has begun to cake, which is the proper time to 
have it removed, and the next stage of total ebullition : and 
unless the whole of the scum is removed at this very mo- 
ment, away it goes, — mixing and boiling up with the pure 
cane liquor, and mocking our endeavours to extricate the 
liquor from its bad company. We are not only thus frus* 
trated in our attempts to get rid of these impurities effec- 
tually, but are obliged to separate a considerable portion of 
the liquor itself as much as from seven to ten per cent in 
the constant scumming, then required to relieve the liquor 
of their presence. And even, if we are fortunate enough to 
catch sufficient time to remove this thick scum which has 
settled on the surface before ebullition supervenes, still the 
process of clarification is not complete ; because there are 
feculencies and impurities still remaining which have not 
had time to separate ; and there are others which are kept 
in constant motion throughout the liquor by the action of 
heat, and will not rise or remain at rest, as long as the 
whole mass is exposed to jhe action of the fire. It is* 
therefore, quite impossible to carry out these principles of 
clarification and subsidence in the way that sugar is gene- 
Tally made in this colony, that is, by means alone of a set 
of coppers hung over a continuous flue communicating from 
one furnace to the chimney. There ought* to be two cla- 
rifiers, or as they are called in Barbados,— racking coppers* 
and in Jamaica, — syphons, for the sole purpose of perfect- 
ing the process of clarification and subsidence ; and those 
planters who hare not these clarifiers in their boiling 
houses, and who will take the trouble to visit the very few 
localities where they are used in this Island, and inquire 
rnto their practical utility, will be convinced that they are 
calculated to improve the quality of the sugar, and that, in 
fact, they are indispensable to enable us to carry on the 
process of sugar making as it ought to be. The expense 
of procuring them is not much. They are not based upon 
any patent invention or new fangled idea of innovation, but 
they merely carry out the same principles which we seek 
to adopt in our crude and rude system. The purification 
of the cane juice which we aim at by our present routine it 
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ciarifte*. effected by means of clarifiers in a simple and effectual 
ratoid^nce. manner, and any expense we may incurjby an additional 
*-' v^ J consumption of fuel, will be saved bv a diminution of the 
labour now expended in scumming under our present sys- 
tem, leaving out of question the profit from the improved 
quality of sugar. There is no use now making bad sugars* 
and we should certainty strive to get rid ol the bad name 
which attaches to* this Island, on account of the inferior 
quality of its sugar ; and I have no hesitation in pointing 
to clarifiers as calculated to bring about this desired object. 
Of these, there ought to be, at least, two each — of measure 
»ot less than the grand copper, and proportioned to the 
quantity of sugar to be made each day. They should be 
made of copper ; because, if of iron, they will be more 
liable to break,, in consequence of sudden transitions of 
temperature and' the necessity of repeatedly cleansing them* 
to remove all impurities. Those who cannot aflford cop- 
per must, of course, be satisfied with iron. They may be 
either fiat bottomed or tending to a point in the centre at au 
angle with the sides, a little greater or less than a right angle, 
and provided with a eock at the side to draw off the clear 
liquor, or a syphon may be used to more advantage. If 
there be but one fu mace for both, this- furnace must com. 
municate with the chimney by two channels or flues, one 
of which should pass under each clarifier, so that, by means 
of a damper the action of the fiie may be directed to one or 
the other or both, or shut off, as occasion may require : or 
«team may be used to mueh greater advantage. A spout 
from the receiver in the mill conducts the cold cane juice 
into the clarifiers. When full, the proper quantity of tern* 
per is added, and the fire is got up in the furnace and con- 
tinued until, by the test of a thermometer, the liquor is 
heated to about the boiling point, 212° • of Fahrenheit. 
This will take place in 30 or 40 minutes ; the fire must 
then be damped and the liquor allowed to subside for 
at least 30 minutes. As the liquid gets heated in' the cla- 
rifier, the effect of the temper may be tested by the use of 
a glass, and the requisite quantity thus regulated with con- 
siderable accuracy. If these clarifiers contain each 500 
gallons, in less than 80 minutes, this quantity of liquor wiH 
be ready to be transferred to the ordinary eoppers for eva* 
poration, and to make 2£ hogsheads of sugar in the course 
of the day : supposing it takes 1500 gallons of cane juice to 
give a hogshead of sugar, these clarifiers allowing 70 mi* 
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viutes for bringing the liquor up to the boiling pdint and £ larU1< 3~ 
for subsidence wfll, in 10 hours times, prepare 4285 gal- «t»Xice. 
Ions of liquor, and allowing 80 minutes for the same pur- *- ▼"-* 
poses, they Kill require the same time %o prepare 3750 
gallons — beiqg at the rate of 375 gallons an hour. There 
are not many mills in this Island which, on an average, 
grind more than 375 gallons of cane jqice per hour ; because, 
if (hey do, there are not unfrequently stoppages occurring 
from various causes, such as want of caaes, allowing accu- 
mulated megass to be removed, clearing the mill and mill 
bed of trash and megass, changing spells, and those thou- 
sand little accidents and ills which render the planter's life 
so agreeably checquered and diversified. During this 
time, the clarifiers are performing their functions slowly, 
but uninterruptedly. Happily these functions art gone 
through little dependent on human aid, and unless the mill 
grinds the complement of gallons of cane juice, the clari- 
fiers will be in advance in their functions ; but there is 
nothing lost here, because any extra time which can be 
spared may be devoted to additional subsidence. If more 
than 2£ hogsheads of sugar be required to be made on an 
average each day, then it may be necessary to have a third 
«larifier, or to increase the size of the two clarifiers in pro- 
portion : but there are few estates in this Island where two 
will not be found to be sufficient. When the liquor has 
been allowed to subside a sufficient time in the clariner by 
turning the cock, it will flow (if it has been properly tem- 
pered) perfectly clear. The gluten and albumen and 
vegetable impurities, a great portion of the colouring mat- 
ter of the cane juice, a portion of the lime itself which has 
been used, all foreign substances mixed mechanically with 
the cane juice and those inorganic constituents which I be- 
fore alluded to as existing in the cane juice, will remain 
behind in a dark, dirty mass of scum in the clariner, from 
which it must be removed preparatory to the admission of 
the succeeding quantity of cane juice. 

In the absence of these useful appendages for making Tempering, 
sugar, the plan to be pursued in the process of clarification 
is to temper the cane liquor in the first or grand copper, to 
take care that the lime be in a soluble state before used, 
and for this purpose, to mix it with a little hot liquor be- 
fore used, and carefully abstain from allowing any portion 
of the lime in a solid state to be thrown into the copper. 
There are at times insoluble substances intermixed with 
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Tempting the caustic Hme, wbicli will burn at the battom of the cop- 
-~^ per and injure the colour of the sugar. To avoid this, 
dissolve the lime first*. Water will not hold in solution 
more than a certain quantity of lime; but by the addition 
of saccharine matter it acquires the power of taking up a 
larger portion of lime in solution, and by stirring the lime 
in the hot liquor, you can easily detect those portions which 
are insoluble. Regulate the quantity of lime by weight, 
by experience and by means of a clear glass. The quality 
of the soil, the age and quality of the canes and the time 
of the year must be kept in mind. Early in crop time, the 
liquor requires more temper than at a later period, because 
there is then more organic acid in the juice; but as the 
cane gets riper during the season, less lime will be re- 
quired* Plant canes require more temper than ratoons, 
and canes that grow in moist places also require more than 
those which grow in hilly and dry places. Those canes 
which have arrived at their full growth will take less tem- 
per than such as have had their ripening forced by ex- 
posure to light and heat. But a great deal will depend 
also on the situation of particular estates, and hence expe- 
rience may be looked to, to enable managers to guess as to 
the quantity of lime required for each locality ; but at the 
same time, it must be recollected that even in the same 
cane field the quantity required will vary very much accord- 
ing to the places in which the canes have been grown ^ 
sometimes from one extreme to another, and at other 
times by mixing these qualities of canes in the mill a me- 
dium quantity will be the true measure. Tempering 
should b* perfected in the first or grand copper, and 
nothing, if possible, left to be done in this respect in the 
taiche ; because the organic acid begins to be disengaged 
from the first application of the heat of the furnace, and 
this acid ought to be immediately neutralised, and at the 
same time the vegetable feculencies and impurities are set 
free by the lime. and should be got rid of as soon as possi- 
ble. The process of tempering may be adjusted by be- 
ginning with a moderate quantity of lime at first in the 
grand copper, and as the cane juice gets heated to a degree 
to be disagreeably sensible to the touch after the lime has 
been stirred, so as to be equally divided throughout the 
mass of liquid, place a little in a transparent tumbler or 
wine glass, and if the dark impurities separate in a short 
time from the liquid and subside to the bottom — leaving 
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tf*e incumbent liquor clear, it is properly tempered. If no ? wnpOTi H 
separation takes place, it has not had temper enough, but ^ 
if the impure flocculencies rise in the liquor mixing with it 
and refuse to descend, there is too much temper. A little 
practice will make perfect in this mode of testing the proper 
quantity of lime to be used. I have tried it repeatedly 
myself and have generally found it a correct test, except 
when canes were in that state of acidity, or so young as to 
baffle entirely the art of sugar making, and 1 have invariably 
found, the sharp cutting of the concentrated liquor in the 
taiche which indicates sufficient tempering to correspond 
with the previous testing in the glass. But to make sure 
of these appearances as a guide in fixing the quantity of 
lime to be used, we must wait patiently until the liquor has 
attained a sufficient degree of heat, that is, a little above 
160° Fahrenheit; because it is at this degree of heat that 
albumen coagulates. Thompson,, in his work on che- 
mistry, says, that albumen coagulates at 176° of Fahrenheit; 
' but I believe this is rather above the mark. By trying the 
liquor before it is. sufficiently heated,, we may conclude, in. 
consequence of the expected separation not taking place, 
tli at. there is not temper enough, and we may add an excess 
of lime : whereas, if we had waited a little longer,, the li- 
quor, on arriving at the proper temperature, would have 
indicated by the before-mentioned appearances, a sufficiency 
of tempering. If much lime is required to produce the 
necessary separation, in the liquor, be satisfied as soon as 
this effect begins to be apparent, as an excess of lime is 
always to be avoided as injurious to the colour of the sugar* 
According to the plan pursued by ignorant boilermen, to- 
whom the process of sugar making is generally very im- 
prudeutly left, the use of the requisite quantity of lime is 
frequently postponed until the liquor has arrived in the 
taiche, and when it is expected, it should be sufficiently 
concentrated* to be removed into the cooler*. By dipping 
the skimmer or ladle into the boiling syrup, giving it two 
or three turns in the air, toenable the liquid adhering to the 
ladle or skimmer to cool a little,, and then allow it to drip 
off: if the liquor should hang in a viscid stringy manner, 
disengaging itself slowly and with difficulty, apparently on 
account of its adhesiveness, it is then judged not to have 
had temper enough, and the boilerman, who has by him a 
barrel of water, into which an indiscriminate quantity of 
lime has been thrown, stirs up the lime with a calabash or 
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itaperfiHt eocea nut, which he keeps for the purpose, attached to a 
V—, V W handle, and away goe* the lime ad libitum into the precious 
boiling fluid, for good, or for evil. If, on the other hand, 
the liquor should faH from the ladle or skimmer in a sharp 
brittle manner, or to use his own phrase, if it cut sharply, 
thenjie judges that it has been properly tempered ; and he 
looks around him with as much self-complacency and sell- 
importance, as if he were the impersonation of knowledge 
and science. This mode, however, of ascertaining in the 
taiche the proper quantity of Ihne necessary to be used, is 
carried to a nicety by these boilermen, and in conjunction 
with the ability to judge when the liquor has been Suffi- 
ciently boiled, by means of the appearance of the bubbles 
that rise in the taiche and of the granular appearance of 
the flakes on the back of the ladle, constitute the education 
and qualifications of a head boilerman, unless we choose 
to add the authoritative voice with which he occasionally 
calls for an increase or suspension of fire to the fireman 
immediately beneath him. Not only ought the tempering 
to be completed in the grand copper, bat the utmost en- 
deavours should be made to remove from the heated liquor 
' in the same vessel, before ebullition takes place, the scum,, 
as it rises to the surface and begins to crack or cake — an 
appearance well known to men accustomed to be employed 
in the boiling-house. This is a point of the utmost impor- 
tance, under our present system with but one furnace, and 
is often neglected by the labourer, whose duty it is to at- 
tend to the grand copper. It therefore demands thfc 
watchful eye of the superintendent, 
concentre- When the cane juice has been properly clarified and al- 
lowed to subside, so that all impurities have been separated, 
the next Ptep is evaporation or concentration. The cla- 
rified liquor for this purpose is run into the coppers or 
evaporating pans, and it should then be concentrated or 
boiled into the consistency of syrup--— capable of granula- 
tion as quickly as possible ; a brisk and constant fire being 
kept up to effect this object. Proper fuel should be used 
for this purpose, such as megass, or megass mixed with 
wood. Dried bamboos aTe used at times with good effect, 
but megass Is indispensable on an estate as fuel : hence the 
attention paid by every planter to his megass houses, so as 
to preserve from one crop the requisite quantity to com- 
mence the operations of the ensuing crop, until fresh megass 
•hall have had time enough to dry, to be used as fuel. It 
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s of importance, also, that we should see that our coppers 
re of a proper size and shape, and -properly hung. For- w 
nerly, it was the custom in this Island to use coppers of a 
leep globular form, containing a large mass of liquid, but 
II adapted to promote evaporation. These have been laid 
i side, aud occasionally on an estate, is to be seen a remnant 
>f these old fashioned vessels ; and we wonder how our 
brerunners could have been so unwise as to use such ill- 
shaped instruments 1 But, query, if we are even now much 
in advance of them. Our coppers are not so deep ; but are 
Lhey of that form and shape as to present the largest sur- 
face for evaporation and to allow of the transmission to the 
liquid of the greatest quantity of heat ? I believe not ; and 
that great improvement may be effected in this respect. 
As our object in boiling down the cane juice is to get rid 
of the water and concentrate the saccharine essence, the 
shape of the coppers or pans should be such as, that while 
they allow the largest extent of surface in die liquor to be 
exposed to the action of the heat they should, at the same 
time, admit of the greatest evaporation : and accordingly, 
vessels in the shape of the glass of a wstch, or the segment 
of a circle, are considered in chemistry as the best adapted 
for these purposes. But this is a point which must be left 
to the skill of the mechanic, and the result of experience. 
When ebulition has commenced during the process of eva- 
poration, where clarifiers have been used, a white scum will 
rise to the surface tinged with a mixture of some little re- 
maining impurity. This should be removed by skim- 
ming ; but this operation will be very slight, in comparison 
with the laborious task of skimming required in the absence 
of clarifiers : one labourer will be able to do this, instead, of 
three. When the liquor is sufficiently boiled, the bubbles 
rising on the surface in the taiche, instead of being small 
and pointed and breaking into spray, will suddenly assume 
a large, wide, globular shape; the liquor thickens and 
darkens ; the granular flakes, before alluded to, will shew 
themselves on the back of the inverted ladle, and Fahren- 
heits thermometer plunged into the boiling mass will indi- 
cate 130° of heat. Strike the liquor immediately. The 
quicker, the better ; because, as the liquor is ladled out of 
the taiche, each diminution of its quantity renders the re* 
maining fluid more liable to burn : and when but a sniaii 
quantity is left, it is generally black, and at times even car* 
bojaised. This must necessarily communicate its dark 
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cenetntrip colour to the whole mass in the cooler, and consequently^ 
\,°' v — / injure the quality of the sugar. To obviate this effect, on a 
few estates, clippers are used to transfer the whole of the 
liquor into the cooler at once. They fit compactly into 
the taiche, and are furnished with a valve or rather stopper 
in the bottom, to open and shut, as occasion may require. 
They are undoubtedly useful auxiliaries in economizing 
labour, and preventing the charring or burning of the con* 
centrated liquor, so liable to take place in the delay atten* 
dant on removing the liquor by means of a ladle. Rathe* 
than continue with the present plan of using the ladle fo» 
this purpose, it would be much better to have a cock at* 
tached to the taiche, to enable the liquor to be removed 
into the cooler in as short a time as possible. 
CryitaiiiM- The liquor, while cooling, should be exposed to lights 
tkm ° in a place where there is no current of wind, and* should 
not be disturbed. Light is necessary to effect granulation* 
To illustrate this fact, let any one expose to the light one 
side of a bottle containing crystallisable syrup, while the 
other side is covered by a piece of brown paper, or any 
thing to intercept the light. Crystals of sugar will be 
formed on the side exposed to the light, while none will be 
.found on the darkened side. Any froth or scum that may 
form on the surface of the hot liquor in the cooler, should 
be removed. " It is known in chemistry," observes Mr. 
A. Guignod, in his essay on the manufacture of sugar, 
*' that the beauty of crystallisation formed by aqueous eva* 
" poralion, and the cooling of concentrated matter is in 
" inverse ratio to prompt cooling. Experience", he says, 
" has taught manufacturers of sugar in Europe, that the 
" proper temperature for crystallising sugar is 20° Reau- 
" mur, (79° to 80° of Fahrenheit,) which is our average 
" temperature ; we should, therefore, allow crystallisation 
" to take place at the temperature of the climate, but 
lt shutting out any current of wind."* 

My reason for recommending that the liquor, while 
cooling, should not be disturbed is, that constant agitation 
will interfere with granulation. By disturbing the liquor* 
you prevent the formation of a large grain. This is a 
principle well known in the sugar refineries in England, 
where, after the raw sugar has been clarified by lime water 
and bullocks' blood, all the impurities separated and the 

* Annates de la Soctete d'Agritultare de la Martinique— March 1841- 
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lear syrup boiled to the required consistency ; it is then cryitaiiiia- 
ut into coolers, and there violently end constantly agi- *™\— J 
i ted, while cooling, by wooden ears to prevent its crystal- 
sing, and to procure a finely granulated mass, in order 
lat the coloured liquid saccharine matter may run off, and 
ot be incorporated with the grains of sugar as takes place 
i sugar candy. Far if the liquor were allowed to remain 
uiescent, it would form into crystals, to which the dark 
olouring liquid would adhere ; find sugar candy which 
etains this colouring matter, is made by placing strings 
cross the coolers to which the crystals attach themselves. 
Vs our object, therefore, is to obtain a large grain in out 
ugar, we should allow the hot liquor to cool down without 
listurbing the granular formation by agitation. Properly 
peaking, it should be allowed to remain in the coolers a 
iufficient time for complete granulation ; but we somewhat 
inticipate this result by potting our sugar the day after it 
s made, when it is generally blood-warm, and this step is 
rendered necessary by the routine of our boiling-house 
3perations. 

By transferring it to the hogsheads, while yet warm, the Sepamti« 
separation of the molasses in the hogsheads is certainly ^^ 
promoted ; and it would be of great advantage to us could 
we preserve in our curing-houses a uniform high tempera- 
Lure by artificial means, so as to cause the molasses to run 
freely from the sugar; for there is no doubt that we lose a 
good deal by sending away our sugars incorporated with a 
considerable remaining quantity of molasses, which, not 
only is a direct loss to us, but communicates to the sugar 
its own dark colour, and causes the sugar to collape and 
deliquesce. Accordingly, in some of the French colonies, 
artificial heat is kept up in their curing-houses, to promote 
the separation of the molasses from the sugar. A plan has 
been recommended of curing sugar expeditiously by a con- 
trivance called the Pneumatic Pan. This consists of a 
rectangular cistern of sufficient depth to contain the pro- 
posed quantity of sugar and molasses, and made air tight. 
Half way down in the interior, is fixed a framework of 
wire gauze fitted into the cistern, and on this is placed the 
sugar impregnated with the molasses. The air contained 
in the lower part of the cistern underneath the sugar, is ex- 
hausted by means of an air pump. The pressure of the 
atmosphere on the surface of the superincumbent mass of 
sugar forces the molasBes through the wire gauze into the 
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sep«r*tipi» lower compartment and leaves the sugar dry, which may l?e 
ofmoiftMeg ^ en ^^ . Qto the h g g head, and is fit to be shipped. The 
objections to this process are the difficulty *nd expense of 
working an air pump, and thai the pressure of the atmos- 
phere is toe violent, uuless the grains of the sugar be large- 
ly crystallised, as where animal charcoal and boiling in 
vacuo have been resorted to : and then there is but little 
molasses in the sugar. 
Patenu for It is not necessary that I should refer particularly to the 
JS? 1 "* m " various methods devised and patented for improving the 
manufacture of sugar. In Mr. Porter's book, there are 
some fourteen of these methods enumerated ; not one of 
which has been attended with any decided result, so as to 
recommend its adoption. As regards Ronan's patent, not 
mentioned therein, it consists merely of a wooden vessel, 
lined with zinc, of considerable depth, in proportion to its 
size and of an oblong shape, containing a layer of pipes — 
through which steam is made to pass. From its shape, it 
is not calculated to facilitate evaporation, requires a consi- 
derable supply of steam, and effects no object which is not 
equally produced by our ordinary coppers, if we except the 
advantage of using steam instead of the heat of our open 
fires, against which must be placed the expense of gene- 
Derosne & rating the steam for this purpose. In fact, I may say that 
Cai *' the only new principles inculcated and reduced into practi- 
cal utility, are those of Derosne and Cai I, adopted by 
Messrs. Shear's, of London ; and if central manufactories 
are to be introduced into these colonies, there is no doubt, 
that these principles will be acted upon and carried out. 
This plan, invented origiually by Messrs. Derosne and 
Cail, has been adopted in the beet-root manufactories in 
France, and has been tried in making sugar from the cane 
in Bourbon, Mexico, Java, and the Havaunah, with suc- 
cess. There are some 12 or 15 estates in Demerara, where 
the system has been resorted to with decided advantage ; 
and in one or two of the other colonies, it has been partially 
tried. The principles upon which the plan of operations is 
carried out in this patent, are simply these : — According toPe- 
ligot and other chemists, cane juice consists of crystallisable 
saccharine matter, of some acid, (what kind is not mention- 
ed,) of fiaBCulae, of colouring ^natter and of water ; and as 
molasses is produced by the decomposition of a certain 
- portion of this crystallisable saccharine mixed with water, 
and the colouring matter, the inventors propose by their 
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process to prevent this decomposition, and thus to procure 
Tiore and better sugar. They, therefore, use a large quail- So? 
ily of lime, mure than three times as much as w6 dare ^ 
ise, under our present plan* the effect of which is to cause 
t eomplete coagulation and separation of the faciiks and 
ib sorption of all acid. But as the presence of this lime 
would destroy the colour of the sugar, it is necessary to 
get rid of it, and also of the colouring matter. They, 
therefore, pass the liquor through animal charcoal, which 
chemically combines with the lime and colouring matter, 
and leaves nothing but the pure saccharine essence and 
water. Evaporation is then carried on " in vacuo," to pre- 
vent the injurious effects which result from boiling in the 
open air, and by means of a high temperature. These 
ptinciples are the same as those carried out by Shear's pa- 
tent. One of the evils complained of, under our present 
routine of operations, is the high temperature to which we 
are obliged to resort, to concentrate the eane liquor into the 
consistency of sugar. This high temperature is attended 
by concomitant evils. Charring takes place to a certain 
extent; the formation of crystals is impeded, and a portion 
of the saccharine essence is decomposed into molasses. 
This great heat is required, in order that by its expansive- 
power, it may overcome the pressure of the atmosphere. 
It is well known that the pressure of the atmosphere is 
equal to l4lbs., on every square inch of surface. This 
pressure must, therefore, be counteracted by a superior 
power of expansion, before evaporation- will take place. 
This power is obtained at the boiling point of 212° of Fah- 
renheit. But could evaporation be effected by a less degree 1 
of heat, the evils alluded to will be obviated, and more 
sugar and of better quality, consequently obtained. This* 
is obiained by boiling " in vacuo." The pressure of the 
atmosphere is got rid of, and the water of the cane liquor 
is evaporated at from 80 to 90 degrees lower than in our 
open taiche. The steam generated in the vacuum pan is 
condensed by a jet of cold water, and carried away by the 
air pump, and the necessary degree of heat is supplied by 
steam, for which purpose, there is both a jacket surround? 
ing the pan, which is made in the form of a cylinder and » 
coil of pipes inside, by means of which, a large surface of 
the liquor is exposed directly to the action of the heal. 
This vessel is provided with a barometer and thermometer, 
attached to the dome, to test the degrees of vacuum and 
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M«*».De- temperature*, with a proof rod, to ascertain, from time Ur 
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caii'i pa- time, the extent of crystallisation that is going on. Before 
*y*_-» _ j resorting to the vacuur* pan, clarifiers are used for clarified^ 
tion and subsidence, and finally the pneumatic process is- 
recommended to cause the complete separation of any mo* 
lasses that may remain. These different proceedings of 
clarification and subsidence, by means of clarifiers, of pass- 
ing the liquor through animal charcoal, of boiling in vacuo 
and the pneumatic process, are all distinct and separate 
operations, and maybe adopted disjunctively ; but when com- 
bined, furnish- the most pefect system for the manufacture 
of sugar yet discovered. But, however we may admire 
these scientific innovations, and however effectually they 
may promote the object of making good sugar, still the 
question remains to be decided whether, considering the 
great outlay required in obtaining the necessary apparatus, 
which is undoubtedly complicated, the expense of keeping 
it when obtained in operation, the difficulty of procuring 
able workmen to preserve it in working order, and tbie loss 
of molasses which is an article of considerable profit in this 
Island, particularly when distilled* into rum : the adoption 
of these innovations will result in increased profit. This* 
is a question which can only be decided by each proprietor, 
with reference to his individual circumstances, and by a 
comparison of the two systems : and it may be, that the 
energy, the capital, and sagacity of some proprietors,, 
may lead the way in substituting this improved method, in 
lieu of eur present defective system. That these difficul- 
ties are not imaginary, we have evidence in our own Island. 
There is one estate where the virtues of animal charcoal 
were tried, and with decided success, at a cost of something 
under £300 sterling. The quality of the sugar was mate- 
rially improved : the crystals were large and finely colour- 
ed, and the weight of a hogshead of sugar was raised from 
17 00 lbs. to 24001bs., and the sugar sold for #1. 50 cent* 
per cwt. more than the sugar made in the ordinary way. 
Yery little molasses was obtained. But a part of the ap- 
paratus got deranged, and it was laid aside in consequence f 
and has not been used for some years past. A vacuum 
pan, with the necessary appendages, including a four horse 
power engine, to work the air pump, was sent to this Island 
some time ago for sale by Messrs. Shears, at a cost of 
.£1100 sterling; but remaining unsaleable here for some 
time, it was sent to St. Vincent's, Another set of the same 
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tpparatus for boiling in vacuo, with the necessary charcoal, Dero«« * 
vas four or five years age introduced into this Island, by tent. 8 
n English mercantile bouse, for one of their estates. The ^ p v^ / 
vhole machinery was set up *nd adjusted for being put 
nto operation, and the vacuum pan, by way of a beginning, 
illed with syrup. The eye glass broke, and the same 
yrup remained in the vacuum pan, until the manager re- 
presented the whole apparatus as lumbering up his boiling 
louse, and most learnedly and scientifically urged upon his 
employers, the proprietors, the necessity of having the 
vhole removed, as so much rubbish. But this is a state- 
ment of facts which argues nothing against the> soundness 
n principle of Messrs. Derosne and Carl's patent; on the 
ontrary, the only inference warranted is, that the minds of 
nen and their circumstances are not in a state to admit of 
hese improvements being carried into effect for the pre- 
sent, particularly as the effect of such a change would be 
o substitute an entirely new an4 different system to our 
>resent routine of operations, .and to cause the capital al- 
eady expended by us to be lost,^and additional outlay to be 
n creased to a considerable amount. But whatever views Animal 
nay be entertained on this subject, I have no hesitation in chftrcoaL 
laying, that the use of animal charcoal may be resorted to 
vith great advantage, independently of the evaporation in 
racuo and the pneumatic process. There is no doubt but that 
,he impetus which has been latterly given to the manufac- 
ture of beet-root sugar in France has resulted from the 
discovery of the depurating qualities of animal charcoal. 
These qualities have been tested and found admirably 
adapted to the purpose. The only other question, there- 
fore, is, as to the expense : and that is not very great. 
There is no complication of machinery. The process 
is simple, and easily carried into effect ; and the probability, 
nay, tbe certainty, is, that as its qualities come to be more 
extensively known, so will its use become more general* 
Derosne was the first person who used animal charcoal in 
the manufacture of sugar ;* and it is very likely he borrow* 
ed the idea from Figuier, of Moutpellier, by whom it had , 
been previously used in clarifying wine ; and that attention 
was .directed to its peculiar qualities for this purpose, in 
consequence of common wood charcoal having been pre- 
viously made use of as a clarifier. The experiments of 

* Bibliothftqaa des Arts et M&ierp, p. 279. 



230 

Derosas made in 1612, were afterwards carried out by 
' Messrs. Payen ; the depurating virtues of animal charcoal, 
or " noir animal", as it is termed by these chemists, at 
once fully established, and through its agency, tea per 
cent more crystallised sugar obtained from beet-root. This 
quality, which is inherent in animal charcoal, it exercises 
in proportion to the extent of surface which it presents, 
and, therefore, the more pulverised or subdivided it is, the 
. more efficaciously will it act : and it removes the colouring 
matter of liquids by combining with it, and not by decom- 
posing it. It requires a pound of animal charcoal for every 
pound of beet-root sugar. But Derosne considers that 30 
per cent would be sufficient in the manufacture of cane 
sugar. By being used, however, as may naturally be sup* 
posed, it becomes charged with sugar, with colouring mat* 
ter and a considerable quantity of lime, in the form of the 
phosphate and carbonate of lime : and these foreign sub- 
stances must occasionally be removed from it. This m 
effected by washing, fermentation, and burning, or caleina* 
tion. By being placed in a position to induce fermentation, 
the sugar, attaching to the charcoal, will ferment aud pro- 
duce vinegar, which will dissolve the carbonate of lime. 
If, notwithstanding, the carbonate of lime still remain, it 
may then be washed in water, mixed with muriatic or hy~ 
jdrocloric acid, the effect of which will be to remove the cal- 
careous salts still adhering to the surface of the oharcoaL 
The colouring matter will be removed by calcination. Ac- 
cording to our rude plan of making sugar, we obtain &ora 
tone pound to a pound and a-half of sugar for every gallon 
of cane juice. But of the cane juice contained in the bulk 
of the cane, we lose forty per eent on an average by im* 
perfection, in separating the juice in the mill ; and deduct- 
ing 10 per cent as woody fibre or megass, it follows that 
but one-half of the weight of the entire cane finds its way 
.as juice into the boiling-house to he manufactured iota 
sugar : or, in other words, 10 per cent of sugar in relation 
to the weight of the cane, taking the entire quantity of 
-sugar contained in the cane, at 18 per cent, as stated by 
Peligot. Now, of this ten per cent we lose in molasses, 
which is so much sugar decomposed, principally by the 
action of acids, from 3| to 4 per cent, and thus we have 
remaining but from 6 to 6 J per cent of the 18 per cent 
contained in the cane. And if we wish to be nice in this 
calculation, we must further deduct jfoin the sane juice, 
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bout seven per cent, removed as skimmings during the i £|*jL 
rocess of boiling, end a small percentage of foreign sub* *_, ^ n > 
tancee : and we have a melancholy state of facts too well 
stablished to be doubted. But through the assistance of 
nimal charcoal, by using an excess of lime, (which we dare 
ot do under our present system,) the whole of the organie 
cid is neutralised, and the lime then removed by chemi- 
ally combining with the animal charcoal. The colour- 
ag matter of the juice is also got rid o£ and nothing remains 
>ut the pure saccharins es&ence and water. All the virtues 
►f the lime are thus made use of, and its deleterious qua* 
ities avoided. This is the only certain and infallible 
>rinciple upon which good sugar is to be made. We may, 
>n account of some .peculiarity in the soil, in particular lo» 
;alities, or by reason of some fortuitous coincidence of 
:ircumetances, occasionally see good sugar made ; but if 
ve wish to adopt a sure method suggested by science* and 
•atified by experience, we must look to clarifiers and the 
virtues of animal charcoal, and we cannot be deceived. 

In comparing the state of this colony with that of other other cokv 
:ane-growing countries, it must strike us as a general pro* nies - 
position that, whatever defects may be apparent in our 
present system, we find the same or counterbalancing de- 
fects in all the other colonies. There is the same unhns* 
bandlike manner of cultivating the cane, the same rude 
primitive plan of making sugar prevalent, generally speak- 
ing, in all the colonies. Science is but in its infancy there, 
as well as here. The cultivation of the cane is carried oa 
rather by chance, than through a knowledge of its organic 
and inorganic constituents, and of the proper preparation of 
the soil to give developemeat to these constituents. It is 
manufactured into sugar by the same process which has 
been in vogue since its introduction into this part of the 
world* And while great improvements have been made in 
all other departments of skill and art, we have remained 
nearly stationary in this .particular. Protection and mono* 
p )lyseem to have steeped our industrial energies in torpor 
and lethargy ; and we are now roused from our slumbers 
by an alarm which tells of the foreign enemy being at our 
gate. We must now rouse ourselves and put on our armour 
of self-deience, to fight against the accursed demon of 
slavery- I verily believe that there is a curse attendant 
on this system of slavery, which will mar and frustrate its 
projects, When we look back on the history of our own 
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otMrctto- colonies, during the period of slavery, what is, after all, th* 
v ««yW sum total of prosperity and happiness which it has left for 
lis supporters ? Where are the planters who have bettered 
their condition, or established their families on a footing to 
transmit a fortune from father to son ? We have heard of 
a spinning jenney having achieved the greatness of a family, 
and placed its members in the ranks of the English Aristo- 
cracy. Examples present themselves innumerable of men 
rising to wealth and greatnes in the various pursuits of life, 
and transmitting this wealth and greatness to their families, 
from generation to generation ; but where is the planter 
who has accumulated riches by the 'sweat of the slave's 
brow, who can boast with truth and reason of having 
within himself the elements of happiness, of commanding 
the respect of those around him, and looking forward to the 
filial gratitude of those who are yearning for the pelf of the 
too long lived possessor ? And how many, alas ! have 
sunk into a premature grave, worn down by sorrow and 
misfortune, unheeded and unregretted, — while some few 
have left behind them means, either never realised by those 
for whom they were intended, or when realised, dissipated 
to the four winds of heaven, as if it were a thing to be got 
rid of! These happily bygone times of slavery have left 
many a tale to point a moral ; and we cannot help thinking 
that Providence must have stamped a system so unjust to 
out fellow- creatures with the mark of its displeasure! 
Now that our -social condition is relieved of this incubus, 
We may reasonably look forward to progressive improve- 
ment : slavery can have no existence, except there be igno- 
rance. It is incompatible with those habits of industry and 
that acquisition of skill which we find among free and inde- 
pendent labourers. And the question between us and the 
slave colonies is not so much a question of protection and 
free trade, as it is a question between skill and science on 
the one part, and ignorance on the other. This is the 
ground on which we must stand or fall. The, result, we 
Cuba. h ave m our own hands. In one colony, which is likely to 
be our most formidable opponent — Cuba, they seem to be 
fully aware of the disadvantages under which they would 
labour, if they depended only on slaves to carry out their 
measures of competition, and of the necessity of encouraging 
intelligent European labourers to take a part in the growth 
and manufacture of their staple commodities ; for there they 
have established a Royal Board for promoting the advance- 
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ent af agriculture and commerce; and this Board has ad- cufo. J 
1 Used, through the Consul General, premiums, amount- 
g to thousands of pounds for competition to those culli- 
tting the sugar cane exclusively by European families, and 
anufacturing sugar by means of the vacuum pan : and 
is, too, in a climate better adapted to the European con- 
itution than ours, and where they already possess a large 
opulation of such labourers. It remains, however, to be 
sen, whether the evils attendant on a state of slavery can 
e eradicated by such inducements to improvement ; and 
lere is one particular in which they are deficient and where 
'e may decidedly get in advance of them, that is, the use 
f the plough. Mr. Turnbull, in his Travels in the West, 
ays, that in Cuba, " The use of the plough is very little 
nown in practice/'* There is no advantage supposed to 
esult from slavery which can counterbalance this defect.' 
t indicates great primitiveness in the cultivation of the 
oil, and seems to he a natural drag upon the system of 
lavery in all countries. 

Of all the Islands in the Antilles, Barbados is represent- Barbft d 0f . 
id as being the most successful in the profitable cultivation 
)f the soil. I suspect this statement has been somewhat' 
exaggerated, and it may have arisen to a certain extent 
from the boastful propensities of the inhabitants of this tit- 
le England. As regards science, the Barbadians are just 
sis backward as their neighbours ; and should any one be 
sceptical on this point, let him sound a few of these exalted 
sugar makers on the subject of the scientific improvements 
lately ingrafted on English husdandry, and he will find 
them treated, at least, with indifference, and a dogged ad- 
herence manifested to the same old system which has been 
transmitted from fa' her to son. "Are we," asks Dr. Phil- 
lips, " at all in advance of the individuals of the last genera- 
" tion ? I have," he says, " a very strong idea that the an- 
" swer would not be quite as satisfactory as we could wish." 
And if evidence were required to shew the defective state of 
agriculture there, it will be found in these observations of 
Dr. Phillips. " We keep/' he says, •* a very large propor- 
" tion of our land, probably not less than two-thirds, in a 
44 state impervious to water, or not more so than a vast 
" extent of pavtment, and the remainder pervious to a very 
'• limited degree." When we see the first principles of 
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Barbados agriculture thus set at nought, we art inclined to distrust 
ymm * mm/ tbe capacity of suofe agriculturists to afford us any assistance 
iii our search for improvement But making cbte allow 
ance for our well-grounded misgivings in this respect, we 
may learn a lesson or two from them, which may tend to our 
advantage. We cannot secure the great saving and economy 
effected by ineana of wind mills, which give them their 
manufacturing power at so little cost and so effectually, but 
we may imitate them in the order and cleanliness of their 
boiling-houses. Any one visiting the two islands must be 
struck by the contrast in this particular between the two* 
islands. However imperfectly they may attend to the ne** 
cessary pulverising of the soil, they seem to pay particular 
attention to ttie preservation of manures, a9 they know that 
upon this depends entirely the productiveness of their 
4and, and they even provide traps or ponds to eatch the 
mould or manure in its way to the sea or their neighbours' 
fields. We may imitate them also in growing green crops- 
and tuberous roots as food for man and beast. 1 have al- 
ready alluded to the difference between culmiferoue crops 
or plants that produce grain and plants producing edible 
roots : the former are injurious to the cane, and should not 
be grown in the same fields ; but the latter are not only not 
injurious to the cane plant, but serve to keep down noxious- 
weeds, may be grown by means of the same cultivation, 
are valuable as food for ourselves : in their leaves produce 
nutritious fodder for cattle and manure for the land, and 
come to maturity in a very short time. Such are princi- 
pally the yam and potatoe, which yield a considerable 
profit to the Barbados planter, and are cultivated by him 
with as much precision and regularity as the cane itself* 
But although the Barbadians may not be in advance of u* 
in point of science, there is a method in their system which 
we do not find in ours. We all know that if a raw youth 
were pat in charge of a farm in England, he would not 
know what to do. He would ruin himself in a very short 
time. He mnst first serve his time with a farmer, until he 
is instructed in the usual routine of cultivating a farm on 
the most approved plan of operations. He must be 
4aught to plough and harrow, to subsoil drain, to fallow, 
to prepare and apply manures : he must be instructed in 
the qualtity of the different soils, what they require and 
what they will grow. He must learn the care of stock, 
and the use of the various implements of husbandry : and, 
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•bove all, he must be taught the proper rotation of crops. Barbae. 
When he is an adept in these different departments of his ^ "v - ""' 
profession, h« may then take a farm on his own accoutil : 
and even then, he must be cautious and wise and econo- 
mical in all he attempts. He has gone through a training 
aad education to suit him to cultivate the soil in the man- 
ner which has been found after long experience, and the 
application of scientific principles, the best calculated to 
draw from the earth the largest return, at the least cost, and 
with the least injury to the soil. Husbandry is as much 
an art as making a steam-engine, or building a ship, it 
is the application of means to produce a desired result 
through knowledge ; and we must make ourselves ac- 
quainted, in the first instance, with the laws oV nature which 
regulate the connection between caused and effects. Oc- 
casionally some superior mind, by its own native power, 
through deep research and study, will investigate these 
Jaws and add to the store of human science; but with the 
generality of mankind, expertness or aptitude, in some par- 
ticular art or profession, consists iu learning what has been 
known by those who have gone before. And this learning 
is just as necessary in agriculture as in any other depart- 
ment of human knowledge. This is well known and 
practised in England ; and in Barbados this truism is prac- 
tically acknowledged. Although the planters there are 
not entitled to boast of any superior science, yet they have 
elaborated to themselves a system which they have by ex- 
perience found to be calculated to enable them to cultivate 
the cane with advantage* ta themselves : and a knowledge 
of this s yfrte m is transmitted by education from one planter 
to another. But where do we tind any thing like this sys- 
tern among ourselves? A youth is taken from a store and vstemhera 
placed on a sugar estate to superintend its management. 
A youngster arrives from England and is placed on an es- 
tate as an overseer, and as sooti as he is found to possess 
intelligence and probity, he is invested withja management ; 
or if he be of mature age, he is inducted at once into a 
management without undergoing any previous probation. 
It takes years of apprenticeship to make a tailor or a shoe- 
maker ; but in Trinidad, a planter is made in a day. And 
even where an overseer may have served some time in this 
subordinate capacity, probably, alter a lapse of time, he 
has learned little, for this simple reason, that the manager 
himself is incapable of affording him any instruction, or if 
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Want of Jie make any advancement in his calling, it is thfougn nfo 

system h«re . i . . -n ■ T. » 

\mm v mmt own sagacity and observation. Every planter m this Is- 
land has his own peculiar ideas on the subject of planter* 
ship, and he naturally thinks he knows more on the subject 
than his neighbours. It is true they may agree on some" 
simple principles which may be learned by a stranger in ft 
few hours* time ; but if this stranger be desirous of gaining 
information by conversing with different managers on the 
subject of the best mode of growing the cane and making 
sugar, he will be bewildered by the contradictory view* 
entertained by these disciples of the soil ; and he may legi- 
timately conclude, that there must be something essentially 
wrong, where ihere is no system at all, and where every 
one cultivates nis cane fields according to his peculiar taste 
and views. There are no doubt intelligent planters in this 
Island, as much so as in any other colony ; but 1 venture 
t* affirm that those who pursue a correct plan have not de- 
rived their information from others, but have eked out to 
themselves their system by dint of their own good sense 
and reflections. In the absence of a generally recognised 
system of plantership, is it to be wondered at, that com- 
plaints are so often made by proprietors of bad manage- 
ment? Were there such a system, it would be easy to 
detect any deviation from the right course ; but where 
every man has his own plan of operations, who is to say he 
tfanagen. is in the wrong ? The proprietor is absent from the colo- 
ny, or if resident, is himself probably ignorant of planter- 
ship, and confidence is reposed in the manager, on the 
supposition that he is qualified to conduct an estate as it 
ought to be. But if he mismanage the property, his mis- 
conduct is detected only when the ruinous consequences 
are felt by the proprietor — when it is too late to guard 
against them, and unless the proprietor be a man of means, 
his prospects may be at once prostrated, and inevitable 
ruin stare him in his face. A sugar estate, if properly 
managed, ought to pay well ; but if improperly managed, 
. it will very soon plunge its proprietor into an abyss of 
difficulties and misery. One twelve months' mismanage- 
ment is sufficient for this purpose. But the evils of our 
system, or rather want of system, are not of such rapid 
growth. They are rather of that slow corroding effect, 
which gradually but constantly eats into the pocket of the 
proprietor, and leaves him each year with a balance sheet, 
shewing ah increasing debit still, however, to be buoyed op 
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try a hope of better times which never forsakes him amidst Manager^ 
all his misfortune, and serves as the polar star of his way V Y 
to guide and cheer him in his sea of dfficulties and dangers. 
Mistrusting his own knowledge of the practice of agricul- 
ture, he confides all his interests to another, whose busi- 
ness of life is to conduct the management of a sugar estate ; 
and it is only when roused from his misplaced confidence 
by disastrous results, that he begins to enquire into the 
subject, and finds that he is a loser, not so much from low 
prices and commissions and expenses of cultivation, as 
from bad plantership, — from continuing to cultivate soil 
that has been exhausted by forced crops, by means of the 
hoe alone, .without any attention whatever to manures ; by 
large cultivation and little return; by want W care to live 
and dead stock ; by allowing each department of the estate 
to take care Si itself, instead of having an eye to every 
thing, and by trusting to subordinate persons who are pos- 
sessed of no honesty or moral principle. The results 
which flow from such a state of things in the course of even 
one year, are severely felt ; they are by no means of rare 
occurrence, and, I believe, that many of the losses which 
are experienced by absent, or even resident proprietors, 
may be traced to one or other of these evils. There is 
certainly something peculiar and isolated in the situation of 
the manager of a sugar estate. He is a man to whom all 
the avenues of hope and ambition in this world seem to be 
closed. He hears as it were a voice saying to him — Thus 
far mayest thou go and no further, and here shall all thy 
prospects of preferment be stayed. There is no ulterior 
post or advantage in prospect to whieh, by energy and ta- 
lent, he may rise. He may, perhaps, have one or two 
hundred dollars added to his salary, or the present of a 
saddle, or perhaps a cask of wine, made ,to him at the end 
of the crop, if he make very good sugar or effect some 
other source of benefit ; but what is this to him as a mo- 
tive of patient industry ? There being no prospect of bet- 
tering his condition, the chances are, that he will sit down 
In apathy and indifference. There is no use our specu- 
lating on the honesty and integrity of those we employ. 
\#e must take human nature as we find it, and consider 
men's conduct as regulated rather by a regard to their own 
interest than any ideal love of honesty and virtue. There 
are men certainly whose minds are imbued naturally with 
an innate attachment to the principles of honour and inte- 
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Itaragen. grity. There are others, in whose views, success in the 
_ Y ' ' pursuits of life is associated with an upright and faithful 
discharge of the duties they owe to others ; hut there are, 
at the same time, many others whose interest points the 
way to honesty, and with whom fidelity is practised, not 
as a principle, hut as a means to an end. We can divine 
a man's character only from his conduct ; and experience 
shews that the safest mode of securing a roan's honesty is, 
to make honesty worth his wMle. Dishonesty is not ihe 
crying sin of the managers of estates in this Island ; at the 
same time, there are some consummate rogues among 
them as there are in all callings where there is necessarily a 
degree of confidence to be reposed : nor can it be said, that 
4hey are deficient in intelligence. But their position is 
loo isolated. They are cut off from those motives and in- 
centives to improvement and amelioration, which flow from 
ambition, from a hope and prospect of advancement in life, 
either in the grades of honour or posts of emolument. 
Take away ambition from a man, and you deprive him of that 
energetic principle of action which has been implanted in 
man as the motive to honourable exertion and industry. 
And what scope is there left for the exercise of a managers 
ambition ? His paltry salary of $800 or $1000 a-year is 
barely sufficient to maintain himself, and to allow him the 
use of a few of the luxuries of life. Thus curtailed in his 
means and his prospects, he looks upon matrimony as an 
impossibility; and, in many cases, involuntarily settles 
down into a life of concubinage. Liable to be removed at 
the caprice of his employer, he looks upon his house as a 
ptece of temporary sojourn, and no steps are taken by him 
to make it comfortable. Its internal fittings are, generally 
speaking, of a rude and unsightly description, among which 
the principal is spme old side-board, ornamented with a 
large shade to protect his tallow candles from the effects of 
the night wind, and one or two large tumblers, called 
rummers, to serve as inclination may direct during the heat 
of the day. Now that almost all the work of an estate is 
done by task, he may sit down quietly in his house or take 
a ride to see the neighbouring manager ; and the routine of 
the day's work is left to the overseer. Library or bookie 
has none ; and in many cases it is futile to talk to him 
about ploughing, draining, or the uses of animal charcoal. 
Although it is now more than 30 years since the qualities 
of animal charcoal were discovered, the chances are, that he 
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fioes not eVen know what it means. The manufacture of M»»«gy* 
sugar is left to a negro, as head boilerraan, and the cane v 
fields are left to be cultivated by the hoe. It is the samp 
thing to him if the estate make one or two hundred hogs- 
heads of sugar. His interest is the same ; and if he lose 
his situation, he will get another. Is it wonderful that, 
•with an absentee proprietor and an attorney residing at a j 
distance in town, who himself knows nothing about cane ' 
cultivation, the manager sheuid (as it is termed) take things { 
very coolly. He may be a very honest and faithful and 
intelligent manager, — and of such I know there are not 
wanting in this Island, but if proprietors expect their 
estates to be properly conducted, they must either not 
trust to men's spontaneous honesty and integrity, or they 
must entwine the interests of the manager around their 
own ; and, as a guarantee, that these interests will be mu- 
tually promoted, there must be some general principles 
adopted in the cultivation of the soil, founded in reason and 
practical science ; and men must be found capable of ap- 
preciating these principles, arid of carrying them out with 
intelligence, honesty and economy, and then the injurious 
effects which are complained of by proprietors of sugar 
estates, will he ascertained to have resulted rather from 
imperfect management than any political unprofitableness 
in the cultivation of the sugar cane. 

As one of the means of correcting this evil, this want of Agrieuitu- 
a generally recognised system, we may look to the forma- JJJ. Uepor " 
lion of Agricultural Societies, and the publication of an 
Agricultural Reporter. The latter, if properly conducted, 
will serve to test the antagonist principles of planters, by 
making known the results of experience, and by bringing 
to bear on the subject scientific research and illustration. 
Information will be brought home to the agriculturist and 
some general standard erected, under which each planter 
may enlist himself in prosecuting the art of cultivating the 
soil with profit and success. Such beneficial results are Jamaica. 
fast flowing from a similar publication in Jamaica, where, 
within a few years past, great energy and activity have 
been manifested to improve their system of agriculture. 
And,- indeed, they seem to have required a change, for, as 
Mr. Henney observes in his essay on the defects of agricul- 
ture in Jamaica, — "The hoe, dung-basket, and bill, were, 
" with a few exceptions, the sole instruments of husbandry 
" in Jamaica, up to a very late period " Now, wc find 
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Jamaica, even a parson taking part in agricultural discussions ; and 
^ the Reverend Josias Cork seems to be as intelligent and 
correct a planter as any correspondent of the Jamaica 
Agricultural Reporter. I see, however, no prominent lea* 
ture as jet in Jamaica plantership, which can be recom- 
mended for adoption. We may imitate their example in 
endeavouring to effect a revolution in our system. We 
find among them the same neglect of forming compost 
heaps and of growing green crops for their stock ; the same 
propensity to have large cane fields and bad returns. 
4t Generally speaking, 9 ' observes Mr. Henney, u the lands 
4 * of this country have become so deteriorated by the vi- 
'' cious system of large fields and small cultivation, that 
41 nothing but high manuring can possibly secure large 
" crops." There is the same neglectful exposure to all sorts 
of weather, of the dead stock of an estate ; the same want 
of proper agricultural implements. " The plough/ 1 says 
Mr. Henney, " was unknown or despised not many years 
since, except on a very few estates.'* Nor are their fields, 
generally speaking, properly prepared previous to planting. 
And as regards the process of sugar making, I can detect 
nothing in their plans which can be recommended as an 
improvement* In this respect, they seem to be as bad as 
ourselves, except that clarifiers tre more generally used by 
them. But they are determined to put the shoulder to the 
wheel and extricate themselves from tbeir difficulties. The 
first step in improvement is repentance ; and before we can 
■achieve reformation, we must be convinced of our past 
errors. This the Jamaica people acknowledge, and they 
are consequently energetically striving to improve their 
system ; and unless we do likewise, they may get the ad- 
vance of us in the march of agricultural improvement. 
*emarki ing * n l°°king rou *d upon this desert of defective planter- 
ship, where, among all the colonies, are we to find some 
oasis upon which to rest the weary eye ? I really know 
not. We may find here and there some correct principle 
partially reduced into practice. We find the plough used 
occasionally to turn up the soil to the depth of a few 
inches, but where do we find a thorough subdivision of the 
soil and subsoil draining resorted to, which are the only un- 
exceptionable modes of cultivation ? Where do we find a 
knowledge of the organic and inorganic constituents of the 
cane, and an adaptation of the soil to the production of 
these constituents, made the basis of cultivation ? We find 
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iri a few places, machinery extensively used for file purpose concfafag 

* •,.•,!_ *• c . \ i remarks. 

of assisting in the necessary operations of an estate. In w..y^» 
Demerara, from the time the canes arrive in boats at the 
mill to the time the megass is burned in the furnace, 
effective machinery is used. In Cuba, machinery is be- 
coming daily more and more a subject of study and outlay ; 
and in these two colonies, the principles of Derosne and 
Gail's patent are working themselves into more extensive 
use. There can be no question of the great : advantages 
which must result from the substitution of mechanical force 
in lieu of manual labour wherever practicable ; and in this 
respect, there is great scope for improvement in our Is-* 
land, where there is an expenditure of manual labour for 
almost every thing, except the grinding of the canes. And 
as we must now study economy in. every department, we 
will be wise to direct our* earnest attention to this subject. 
For how often do we see on our estates, cane tops cut up 
for the use of the stock, by cutlasses or a hand mill, when, 
at a trifling expense, and by the contrivance of any me- 
chanic, the power of the steam engine, or the water-mill, 
may be made available for this purpose. The megass is 
carried away from the mill and the dry fuel brought to the 
furnace on almost all our estates by the labour of seven or 
eight persons ; and yet, by means of a railroad or tram- 
way, two labourers would be sufficient for this purpose; 
and yet, in the face of such palpable improvements, we go 
on year after year in the same old primitive routine, as if 
lure were determined not to be weaned from the errors of 
our way. But as regards the cultivation of the soil, I 
Would say, borrow your principles from the Mother- 
country. Don't be led away by a sweeping conclusion, 
because the cane is not cultivated in England, that, there- 
lore, there is nothing in English husbandry which can.be 
applicable to our cultivation. The laws which govern the 
growth of plants are uniform throughout nature ; and as we 
find in the cultivation of different crops in Europe, the 
same necessity for keeping the soil porous, and causing the 
rains of heaven to descend into the subsoil, — thence to be 
carried away, so we may adopt the same implements and 
mode of tillage to effect these objects. The great expe- 
rience and intelligence which are brought to bear on these 
subjects in England, are sufficient guarantees to us, that we 
cannot go wrong in being followers ; m bile we make due 
allowance for the character of the particular plant we cul- 
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Cbncturfing tivate, and by studying its elements and nature, seek to iin— 
w^w pregnate the soil with the materials required for its consti- 
tution and consequent growth. 

In the other colonies, we find some shade of difference 
as regards the cultivation of the cane, arising from local 
circumstances. In Demerara, they ratoon from their canes, 
the same as we do here, and their mode of planting i* 
pretty much the pame ; but their seasons are different ; their 
lands are, in some places, four feet below high water mark ; 
are surrounded by mounds and dikes, to keep out the 
water, and are drained by steam power. Yet, Dr. Shier, 
their agricultural instructor, points out ploughing and sub- 
soil draining as the means of proper cultivation. In Barba- 
dos and the old islands and the French colonies, their canea 
will not ratoon, except in some instances, for one crop ; and 
in a few cases, for two crops. They are obliged, there- 
fore, to divide their lands into sections ; and while one 
section has a crop of canes growing, another is undergoing 
preparation to be planted. But with the exception of 
these differences in the mode of cultivation which are ren- 
dered necessary by the particular nature of their soils r 
there is actually no improved method of cultivation gene- 
rally adopted in any of the other colonies calculated to 
give increased developement to the cane plant, to which we 
may refer as a useful guide in our search for improve- 
ment. 

In considering our position iu comparison with that of 
the other colonies, we have every reason to be grateful for 
the advantages bestowed upon us by a Bountiful Provi- 
dence. Our lands are fertile ^ our seasons are regul ar an* 
propitious. We are little harrassed by those noxious 
injects and animals, which at times commit suck ravages 
to the canes in other colonies ; nor do we know what it is 
to hate our canes prostrated by a gale of wind. Heaven 
hath done every thing for us: we, little for ourselves* 
Wherever we turn our eyes, we see the hand of Mature 
inviting the industry and enterprise of man to come and 
partake of her stores. These stores remain untouched, as 
if there Mere some improvident policy of man which forbids 
their appropriation. When we reflect on the extent of ter- 
ritory in this Island, consisting of the moit fertile virgin 
soil, totally uncultivated, and compare with it the narrow 
*lip of land which has been turned to use, and consider 
the little profit which has resulted from the cultivation of 
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«ven this small proportion, we naturally think there must concluding 
be something essentially wrong, which forbids our enter- ^tw 
prize and frustrates the invitation of Nature to come and 
partake of her treasures. 44 The fault, dear Brutus, lies 
* x not in our stars, but in our selves." If agriculture, in a 
colony like this, be not productive, we must look for the 
cause in our own want of skill and science, our own impru- 
dence, rather than the withholding from us by Nature of any 
of her most precious gifts. These gifts are scattered around 
us with liberal profusion, hut man would mar them with an 
" unskilful hand." When the land is so prolific as to produce 
annually with little culture canes of luxuriant growth, we find, 
generally speaking, some primitive rude process of manufac- 
ture, which absorbs a' great part of the profit which the land 
thus yields almost spontaneously. We see inattention and 
extravagance, where prudence would suggest care and eco- 
nomy ; and instead of ascribing effects to their legitimate 
-causes, by a sweeping clause of condemnation, we attribute 
our losses to the, measures of Government, or an ideal un- 
profitableness in the cultivation of the cane. Where, I 
should like to know, in England would 150 acres of land, 
by any sort of cultivation, give, in 12 months' time, a 
growth of produce which would sell for 4500 sterling ? 
And yet such a return here does not startle our planters as 
any thing very extraordinary in many of our soils. And 
making every allowance for the expenses of cultivation, 
which are undoubtedly high, surely, by skill, economy, and 
prudence a considerable portion of this return might and 
ought to remain as clear profit to the cultivator. And 
were our estates carried on as a farm is conducted in 
England, did we economize manual labour as much as 
possible by the substitution of implements and brute force, 
did we exercise the same foresight and economy and atten- 
tion to particulars, would those results take place which 
are complained of as being so ruinous to the planters ? I 
believe the planters have had much to contend with. . But 
the evils of the system they have, in a great measure, 
entailed upon themselves. I see nothing in the future 
which they have any reason to dread but their own listless- 
ness and dogged adherence to a defective system of un- 
skilful and extravagant plantership. There are worthy 
exceptions to this not uncalled for condemnation ; but to 
many, there is but one alternative left, — " To awake, arise, 
or be for ever fallen." 
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PORT OF SPAlfr, 

<2®th May, 1*47. 



My Lord, 



Whether tempted by the liberal amount of the Prize 
offered by You* Lordship, by tlie honour which will follow 
fts award, er incited by motives of patriotism, there will no 
doubt bo several competitors in the field, with whom the 
author of the accompanying essay will have to contend ; 
tome of tbemf, if report speak truly, will be no insignificant 
antagonists, combining scientific acquirements with agricul- 
tural skill. Without aiiy lofty pretensions on either score f 
the author is nevertheless tempted by the success which, 
under his own experience, has attended the plan of cul- 
tivation and manufacture, which be intends to submit , to 
venture into the arena as one of the claimants of the 
prrie. 

Considering that the cane cultivation in Trinidad bears 
many characteristics, when begun by the reduction of vir- 
gin forests, very distinct from those which mark the carry- 
ing on of an estate long established, and, as the phrase goes, 
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"worn •ut," the author proposes todi vide his subject into two' 
heads. Under the first, he will detail the course he would 1 
pursue in settling a new estate ; under the second, the way" 
in which he would proceed with the re-cultivation of an* 
estate which, either from its supposed deterioration by long 
culture or any other cause, shall have been abandoned, or 
which, at least, shall not have been worked for two or 
three years. 

In his recommendations under the first head, the author 
must admit that, never having been engaged in the forma- 
tion of an entirely new sugar settlement, he has only ap- 
plied the experience which he has gathered, when bringing 
new lands into cultivation,, for the extension of a property 
already settled. 

Under the second head, whatever he lays down as part* 
of his plan, has been previously tried practically on a~ 
considerable scale, and with undoubted success upon estates, 
either under his own management, or subject to his con- 
troul ; whilst those of his suggestions which are still mere 
matter of opinion, not tested by practice, will be stated in- 
such a manner, as, he trusts, will make them easily distin- 
guishable. 

The author wishes to make his essay take, as much as- 
possible, the form of a Practical Manual for the Cultivation 
of the Cane in Trinidad. He much doubts his own 
powers of explaining scientifically and usefully the chemis- 
try and phisiology of soils, or of the cane and its products,- 
and therefore, but nvithout in the slightest degree wishing 
to disparage the invaluable assistance to be afforded by this* 
kind of knowledge, especially when practically demonstra- 
ted or illustrated, he has only referred to opinions of scien- 
tific men upon this subject, to account for the effects which 
he has found to be produced by such particular portions of 
his system as may not be in general use. 
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With this explanation of the plan of hii essay, the author 
ihumbly enters the list certain, at least, of the satisfaction 
of contributing all in his power to the promotion of the 
object of Your Lordship's enlightened and beneficent 
views towards Her Majesty's Subjects in this Colony, sub- 
scribing himself, 

With tbe highest respect, 

Your Lordship's most devoted, 

and very humble Servant, 

"Palmam qui meruit fbrat." 

To His Excellency 

The Right Honourable 

The Lord Harris, 

&c, &c, &e. 
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^° ESSAY, &c. 

CHAP. I. 

On throwing down Virgin Forest and farming a Sugar 
Estate — comprising 200 quarries or 640 English acres 
of Land. 

In making choice of a proper site for the formation of 
a sugar estate, it was the practice in former times (by which 
we mean upwards of 20 years ago, since when very few new 
estates have been formed in Trinidad) toselect with reference 
only to the richness of the surface soil, and the distance of 
the cartage to, and from, the nearest shipping place. 

Whether the land were flat or hilly, swampy (if not over- 
flowed) or dry, was little taken into account; competition 
was unknown in the sugar markets, ami economy of time 
or labour formed no portion of the planter's philosophy* 
Each estate was a separate and exclusive community, 
governed by the iron despotism necessary to maintain a 
system of slavery ; and it was not to a populous neighbour- 
hood, but to a long purse, that the attention of the planter 
wa,s turned. The isolation of such a property was then 
considered to have its advantages ; and so long as the soil 
was found to abound in the flguir, balisier, wild plum, pal- 
miste or pic moc, or to consist of a black mould on the 
surface, elastic to the tread, it mattered little what the sub- 
soil (the term itself being then unknown) might be. There 
the planter settled himself and founded his '« Paradise" "El 
Dorado" or " Diamond," naming his property in accordance 
with the well-grounded anticipations of the wealth, and the 
life of ease and luxury to be realized upon it. Practically 
even now, the planter has not made much advance upon 

Hh 
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Ibis crude system. The novel, but beautiful theory of 
chemical agriculture, however well he may have studied it, 
ia practically of no value to him in guiding his choice of 
.lands ; even the analysis of the land of the Petit Morne and 
other estates in this Island, lately given by Dr. Davy, woo Id 
assist a planter but little in the choice or use of land, un- 
less he should have had an opportunity for identifying the 
surface and subsoils of those properties, by comparison with 
the description of them given by that gentleman ; and even 
then, unless himself a chemist, he would have to rely upon 
resemblance alone. In fact, if he cannot learn from the 
character which the land bears, or the state of cultivation 
in the neighbourhood, all the planter can do js, to look for 
the black mould of a decayed vegetable surface, which 
sometimes, in low lands, runs two to three feet in depth, 
with a brownish-red subsoil of sandy clay, or of clay ren- 
dered grey by lime. He must avoid gravelly and sandy 
subsoils. Drainage, the use of agricultural instruments, 
such as the plough and harrow, as a substitute for manual 
labour, and facilities for cartage, are, as will be shewn fur- 
ther on, if not of equal, of little less importance than superior' 
*oil ; and for these objects, level land or undulating hills 
of small inclination, and only average fertility, should be 
preferred to mountain land and abrupt acclivities, however 
-fich. 

The land having been selected, the position of the works 
should be chosen with great care. They should be as cen- 
tral of the intended cultivation as possible; but if this can- 
not be attained without putting the works upon an elevation, 
this position must be foregone, in order to avoid cartage 
tip to the mill, and the latter should be placed on some 
low level, even at the expense of a considerable addition to 
the distance alon£ which the canes must then be carted, 
and of making it also necessary to cart the sugar and other 
produce up hill* A supply of water also must be looked to, 
and l he low level of the works will assist in procuring this 

♦ Position of Works. 

Tt should be borne in mind that* for every ton of produce, including 
molasses and ram with the sugar, carried from the works, f of a ton of 
supplies for the estate, about fifteen tons of canes, and ten tons extra 
weight for the additional number of carts themselves, making together 
8§f tons have to be brought to the mill ; there is therefore 25 tiroes the 
cartage to the works that there is from them in nearly all cases, even 
where the works are in the centre of the cultivation. 



requisite, either naturally, or artificially, by ponds, to re-- 
ceive the water of the adjacent lands. 

Before beginning to build the* works, cultivation should 
be commenced, so that the crop may be coming on whilst 
the works are being built. I am satisfied by experience,, 
that October is the best month of the year for 
throwing down forest land. The first thing to be done 
with high forest is, to under brush it ; throwing down every 
thing which can be cleared by the cutlass, or without the axe. 
This will enable the planter to select his timber for the works. 
The trees so selected should be blazed, or marked in 
such a way as may distinguish them as reserved ; the ob- 
ject of this is to secure these from being cut at an impro- 
per time of fte moon.* The woods which best stand 
exposure to the weather are poui, bullet tree, locust, roble, 
yolk, guatacare, angeline, acoma, savonetta and laurier; 
and for in- doors work, cedar, cypre, crapeau, con tre- vent, 
bois rouge and goinier, with others. Very few of our 
forest trees have tap roots ; and in throwing down trees 
under 8 inches in diameter, they should be cut out of the 
ground by separating the roots close to the trunk, and at 

* The effects of the Moon upon the durability, of Timber. 

Within the Tropics it is a well known fact that the trees for timber 
roust be cot when the Moon is in particular positions or quarters, or the 
timber will become worm eaten and rotten. This fact has been contested 
by some of the French savans, and the phenomenon has not that 1 know 
ef been clearly explained by any one ; it is, however, implicitly relied 
upon by all wood cotters in the West Indies. It certainly appears to be 
in some manner connected with the lunation of the sap of trees, which, 
within the Tropics, itstead of following the summer and winter solstice, 
as it does in the temperate zones, ana" taking a whole year to make its 
ascent and descent, renews its course thirteen times within the same 
period. The rule generally acted upon here is to throw down trees for 
timber between the beginning of the last quarter of one Moon and the 
ending of the first quarter of the next. A strong instance of the truth of 
the theory happens to have come under my own knowledge lately. I 
give the facts as they were related to me by the gentlemen to whom they 
happened. He was repairing a bouse at a short distance from Port of 
Spain, and had occasion to cut about 50 sleepers of Guatacare for a floor. 
A man employed by him cut 25, fell ill and died, and another person was 
then employed to complete the number. The new contractor, on- 
observing a large quantity of sap running from the first cut sleepers, 
declared that they would be of no use, as they must have been cut at the 
full of the moon and would rot directly. The contractor was right in his 
inference as to the time of cutting. The sleepers were, however, all laid 
down, but were kept apart from those brought in by him. At the end of 
six months the first set were beginning to be worm eaten, and at the 
expiration of three years they were quite rotten and taken out. The 
remaining 25 were perfectly 'sound when the house was pulled down r 
which did not occur until fourteen years after they were cat, 

Hh2 
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fh« fevtfl of the earth ; When cut in this way,- very few 
kinds of trees will throw up shoots from the roots alone f 
larger timber should be cut at 4 feet above the ground, so 
that they wiS not protrude above the canes, and any 
sprouts they may afterwards throw out, can be got at with 
the cutlass and kept down ; all large timber should be 
thrown, so as to fall east and west, when they will lie pa- 
rallel with the future cane rows, and enable the planter to 
introduce agricultural instruments dome years sooner than 
he otherwise may be able to do. The trees being all felled, 
the branches must be lopped off and cut up into lengths of 
about 4 feet each. This will make the wood dry quickly, 
and at the end of a month it will be fit for burning off. 

This operation must be carried orl with great care, even in 
the heart of a forest, as in dry seasons a fire once ignited in 
the forest spreads to enormous distances, and may endan- 
ger estates very remote from the spot of its commencement. 
A piece of land to be fired, should be entirely surrounded 
by a trace cleared of brush and grass, at least 35 feet 
broad. Fire should never be set in the day time, but 
after midnight and before 3 o'clock, a.m., as then the wind 
is generally slight, and it should be begun 'on the leeward 
side of the land, which will cause the fire to burn more 
slowly, but more effectually^ — destroying much more wood 
than if the fire should come down with the wind; the fire 
should have passed over the whole piece to be burnt before 
6 o'clock, a.m., when the wind sometimes rises. 

The land being burnt off, the next step is to lay out the 
drains and traees, to square the timber for the works, to draw 
it out before the drains are dug, and to take out as much 
light timber for fuel as possible, cutting it into billets four 
feet long, and packing it on the traces in cords. 
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CHAP. II. 

Draining. 

'This should precede planting the canes, if only by a few 
days, as otherwise many of the cane plants must be buried 
by the earth thrown out of the drains* The first precaution 
necessary on land nearly level or flat, is, to ascertain cor- 
rectly where the natural drains empty themselves, and 
what fall there is at these several points ; also the course of 
the ravine or stream, or the level of the swamp, or the 
ocean which receives tbe water delivered by these natural 
drains. The natural drains indicate the necessary course 
of all the principal main drains which have to be made ; 
and the quantity of water which the former will deliver 
will be greatly increased, by having their course cleared 
and straightened as much as possible. As, however, 
water runs off from land in cultivation much more quickly 
than from land in forest, ( the roots of the trees in the lat- 
ter case offering constant obstruction,) a natural drain, such 
as a ravine, will scarcely ever carry of the water as quickly 
as it should do, particularly in flat land, unless it be assisted 
as recommended - above. The artificial main drains must 
have an inclination towards the natural drains, and the cane 
bed drains, called lateral drains, must, of course, have at 
least the same inclination towards the latter. 

The cane bed drains should rarely be more than 20 to 
22 feet apart, which will generally be found sufficient for 
surface drainage. 

The proportion of the artificial main drains, to these bed 
drains, is of very material importance to consider, as should 
the latter deliver more water than the former can hoM, and 
carry off, within a given time, (say an hour,) an overflow- 
ing must take place, — this should, if possible be avoided. 
The rule which must be attended to is simple. The area 
of the section of a main drain must be equal to the area of a 
section of all the bed drains which must run into it : tbe 
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fa)] being the same in both cases.* The bed drains should? 
be made 15 inches deep, 15 inches wide at top, and 10 
inches at the bottom. In cutting drains, if they border a 
road or trace, the surface soil from the drain should be 
thrown into the middle of the cane bed, as it generally con - 
sists partly of valuable vegetable matter or alluvial deposit ; 
and the subsoil should be thrown into the road or trace r 
and both should be well spread, or the soil thrown out will 
intercept the flow of the water towards the drains. No 
precise rule can be laid down as to how many main drain?- 
may be sufficient ; because it is not uufrequently the case, 
that a much larger quantity of water finds its way on to the- 
estate, from neighbouring higher lands, than what abso- 
lutely tails upon it in the shape of rain, or rises through 
it as springs, and where this is found to be probable r 
either separate drains should be carried through the estate 
to lead off these higher waters, or the principal drains 
should be made larger in proportion. 

Although myself thoroughly convinced that subsoil 
draining would be preferable to our present method of open 
drains, yet the want of experience prevents my saying 
more upon the subject than that, if in Europe, as it ap- 
pears from the undoubted testimony of many late writers r 
subsoil draining, besides draining swamps and bogs more 
effectually than can be done by any open drains, breaks up 
stiff clays, assists in the formation of carbonic acid (the 
largest constituent of the food of plants) in rich lands, and 
enriches poor lands by carrying down into them the am- 
monia of the atmosphere. If it pulverizes stiff soils and 
makes them permeable to the roots of plants to a much 
greater depth than otherwise they can probably go, and 
enables the plants to throw out more roots, and thereby to 
take up more nourishment, surely it would be, at the least, 
equally beneficial to lands hardened by a tropical sun, 
under an atmosphere loaded with the carbonic acid, contin- 
ually thrown out by its rank vegetation ; having three times 

* Proportionate Size of Drains, 

• A main drain 48 inches in depth, 36 inches wide at top, and 18 at 
bottom, is only equal to carrying off tho water from 1 bed drains 15 
inches deep, 15 broad at top, at 10 at bottom, unless the main drain has 
a greater current than the latter. The current or fall should not exceed 
half an inch in ten feet ; any greater current will undermine the banka 
of the drain, unless it happens to run through clay or some tenacious 
subsoil. 
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the quantity of rain and vapour passing through it, and 
supporting such an enormous vegetation as that of a eane 
field. Subsoil draining has been tried to a certain extent 
upon the Orange-Grove estate, at Tacarigua, and the 
honourable proprietor has publicly expressed his convic- 
tion, that it has been highly beneficial ; 1 am moreover cre- 
dibly informed that the land so treated, which before yielded 
but little, has since given 2£ hogsheads of 40 inch 
truss per acre, and 56 canes have been counted in one 
cane stool on this land from a single plant. 



CHAP. III. 

Roads and Cane Traces. 

For the private use of an estate, there is no need for 
more than one principal road. This must be run from 
the works to the nearest main road or shipping place. It 
will be required to he used at all seasons of the year, for 
the introduction of the supplies requisite for the estate as 
well as for carrying away the produce, and must therefore 
be carefully protected against rain and floods. The 
width of it should be at least 25 feet, and slightly rounded 
with a large drain on each side. 

These roads are, in general, made too round, instead of 
being nearly fiat at the top. If the surface of the road be 
made of some hard material, such as macadamized stone or 
gravel ; a rise towards the middle of 2| inches will he 
amply sufficient to carry off the water, whilst any greater 
rise gives such velocity to the water running towards the 
side drains, as is sure to cut the road into transverse 
ridges: at the same time, it throws the weight of all carts to 
a large extent upon the wheel nearest the drain, which 
cuts up the road unnecessarily. 

The surface should be gravelled or covered with burnt 
clay, whichever is handiest, or so long as your land does 
not require manure, tbe stoke-hole and other cinders and 
ashes may be put upon it. If the land should be exceed- 
ingly rich or swampy, it will be better and not very ex- 
pensive (speaking of clearing forest lands,) to lay bavius 
of wood or faggots over the ground, to the depth of 18 
inches. These should be about 6 to 9 feet in length, not 
exceeding 4 inches diameter, and should be packed across 
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the road with regularity. Upon this foundation, lay earth 
from the subsoil of your side drains, and gravel or other 
binding material on the top ; but whatever material the road 
is faced with, there should be no admixture of different 
kinds or different sizes of materials ; all large stones in 
gravel should be broken, and all macadamized metal be 
capable of being passed through a ring of two inches dia- 
meter — at least, so says M' Adam. If the shortest cut to 
the public road or shipping place be pretty level, of course 
that should be taken; but as all the heavy cartage of the 
estate will have to pass over this road, its direction should 
be well considered, with reference to carrying it over or 
round any hill which may be in its more direct course, so 
that the mules and other draught animals may be as little 
distressed as needs be. Where such obstructions exist, the 
question to be determined will be, whether it is better to 
avoid, cut down, or go over the hill. Such a question comes 
properly within the province of a civil engineer ; but in the 
great dearth in this colony of professional advice of this 
kind, every planter is under the necessity of acting upon 
the scanty skill and information of his own and his neigh- 
bours' experience. No simple rule can be given for 
calculating the cost of cutting down a hill, even should its 
height and hypotheneuse (or length) be known ; because 
the nature of the subsoils and the disposal of the excavated 
material form necessary and varying elements of .every 
such calculation ; but it is easy to determine whether it 
will be better to go over a hill or round it, and at what 
elevation in the latter case the road should be traced.* 

There need be no other main roads on an estate, unless 
there be a thoroughfare through it to other properties. 

When the land is flat, the cane traces should diverge from 
the works, and at such equal distances from each other as 

* Field Roads or Cane Traces. 

Messrs. Boolton and Watt and Mr. Tredgold give the maximum use- 
fal effect of a horse as moving 2,250 lbs. along a level road at the rate of 
2§ miles per hoar, or 236 feet in a minute, or as lifting the same weight 
to the height of one mile in a day of eight hours, or 11 feet high in each 
minute. Therefore, if the elevation of the hill in feet be divided by 11, 
and the sum of the distance to the top of it divided by 236 be added 
together, and the distance round it be divided by 236, whichever calcula- 
tion gives the smallest quotient will be the better line for a road. For 
example, suppose a hill to be 33 feet in height, 236 feet to the top, and 
•708 feet round its base on a level;* then say 33 divided by 11=3 added 
to 236 the distance up it divided by 236=1 and makes 4, whilst 703 
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ttl&y avoid all necessity for the cane carts going over the 
cane fields ; and these roads, when separating to a distance 
inconvenient for loading the carts, should be met by 
other short traces leading to the former, avoiding right 
angles as much as possible. 

The introduction of the system, of cutting canes 

by the cord, and stacking them at certain distances 

on the cane pieces resorted to in Jamaica and De- 

merara, would be a vast improvement upon the 

present system of drawing the carls into the cane pieces, to 

gather the canes from the cutters, were it merely to avoid 

much of the injury now done to the cane stools by the 

wheels of the loaded carts ; but it offers also this advantage : 

the cutter, who is to be paid by the cord of canes, will take 

care that none of the canes cut by him are left out of his 

measure* whereby much present waste will be avoided. 

If the land be divided by hills, a low position having been 
chosen for the works, it is probable that all the v allies will 
have openings towards the latter, whether down to the 
works or up to them, or uniting at or a little below them, 
or some Tallies may continue further than the border of 
the estate and render it necessary to cross a hill. In lay- 
ing down the cane traces in these rallies, it should be borne 
in mind, that whilst the whole crop of canes is to be cart- 
ed to the works, little, except manure, is to be carried back 
to the fields. These traces should not be carried along the 
bottom, unless there be a free drainage for the latter, as 
they will be liable to be flooded, and either cut up or co- 
vered with deposit in the wet Season. The traces should, 
therefore, have such an elevation above the bottom as may 
protect them from this danger, and at the same time, give a 

divided by 236 equals 3, and as 3 it to 4 so will be the advantage of 
going round instead of over the hill. The one minus is equal J or a 
saving of 25 per cent, of the draught, bat the road can be shortened by 
such easy ascent as may not be inconvenient, as .from A to p in the 
diagram : 
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"gentle inclination towards the works ; thus very nearly nil 
the canes can be carried down, instead of up, to the carls. 

At present, it is by no means uncommon to find the 
"works of an estate upon a hill, and the roads to them car- 
ried along the ridges, whilst the whole cultivation Ires be- 
low. The author has lately seen more than one property 
where such was the arrangement ; and as the manager on 
, one of them observed, — " It is awful work to get the canes 
" to the carts, and then to make up for the first delay; 
u the carter, in hurrying to the works, knocks the cart3 to 
" pieces and ruins the mules ;" and such, in fact, was evi- 
dently the case there, nor is it by any means, a singular 
instance of the same want of judgment* 



CHAP. IV. 

Planting. 

Tirc land being cleared, the trenches dug, and traces 
marked out, the next process is to prepare for putting in 
the cane plants. To do this, — first, (unless the property 
lies in a valley running north and south,) line out the cane 
rows east and west, or as nearly so as possible, so that the 
-wind and sun may reach the ground and cane9 ; place 
these rows in newly cleared ground 5 feet apart, and dig 

—* «_-^ 

♦ Railroads. ? 

The adoption of railroads with light iron rails to bring the canfe to the 
works, would be productive of great economy of labor.- -At^e' beginning 
of 1846 a proposal for the formation of a Company for laying down such 
railroads was brought before the Trinidad Agricultural and Immigration 
Society by the projector. Mr. F. J. Swift, and a committee of 
that Society, appointed to examine the pioposal, certified that 
the saving, which was estimated at upwards of JS900 sterling ki the 
manufacture of 200 hogsheads or 150 tons of sugar, would most probably 
turn out to be correct. In no case could they be laid down so cheap as 
in the settlement of new lands, abounding as they all do in this Island 
with timber ot the most durable description. I have learnt from undoubt- 
ed authority that the mite of railroad laid down at Jordan Hill, in Sooth 
Naparima, in 1846, and used throughout the crop of that year, although 
not completing the plan to be carried out, and crossing a hill at a gradient 
4)f 1 foot in 15, cost only £825 sterling, of which .£400 was for rails, 
chairs, and nails. An additional mile of this railroad has since been laid 
down at a still cheaper rate, the rails consisting of two-inch bars f of an 
inch thick, and set " on edge.'* The rails t and chairs cost only £220 
sterling. A railroad upon a single road, like that known as Palmer** 
S'^ppr^o* H*i1, iron Id r> * />(v»t. .^00 per mile. 
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the cane holes in each row r at the same distance, but in &* 
quincunx position as regards the adjoining row, thus : 



making the holes 3 feet long * 2J feet broad^* breaking up* 

* On " Arrowing." 

I propose to put my plants into the ground in February or March, so- 
as to prevent their arrowing in October. I believe but little or no 
attention is paid to attaining such a result in this Colony, but in some of' 
tRe old Islands it is an object of special precaution. In support of my- 
own views, I will quote from the volume of Lardner's Cabinet Encyclo- 
pedia on Descriptive aod Physiological Botany, from the pen of Professor 
Henslow. At page 213, he says, "All sugars are readily soluble in' 
water, but less so in alcohol, into- which latter fluid they may themselves 
be converted by tne process of fermentation : thus the quantity of ardent 
spirits which may be extracted from any vegetable is in proportion to the 
sugar it contains. This substance bears a striking affinity to gum in its- 
ehemical composition, and is very commonly dissolved in the juices of 
plants. After it has been formed, it is again very easily altered during 
the progress of vegetation, a fact of considerable importance to the culti- 
vator, who must be cautious to collect the produce of his caned at the- 
season when the sugar is most abundantly generated and before it sus- 
tains such alteration. The flowering of the cane exhausts the sugar in 
the stem, and that which is so abundantly contained in the cortical system 
of the root of the beet is ultimately carried into the upper-parts of the- 
plant and similarly exhausted during its inflorescence." 'Planters here 
are generally afraid to plant at the commencement of the dry season, 
fearing a failure, but I have planted at this season and always succeeded,' 
being particular in choosing my plants. Liebig, in his Chemistry of 
Agriculture and Physiology, p. 121. says, " upon the blossoming of the 
sugar cane likewise, part of the sugar disappears." Physiologists of- 
Botany, in tracing the growth of plants, call flowering the first effort for 
the reproduction of the species, and maintain that, by it, all the secretions 
of the plant, soch as starch, gum, sugar, and amy line, are at that period- 
reabsorbed and converted into a new sap to support such shoots or sprouts 
as it is the nature of certain kinds of plants which propagate by these' 
means to throw out. It is opon this reasoning, therefore, that I strive- 
to avoid the arrowing of the cane, and to do this, I plant at a period of 
the year which prevents the cane being sufficiently advanced at the*.- 
arrowing season to flower or arrow. 

Although no advocate for the •• standover'*' system of cultivation, my* 
attention has been much attracted to it, and when from a bad crop 
season, or a scarcity of laborers, I have been compelled™ allow my canes 
to stand over for the ensuing crop, I have treated the canes in the 
following manner : 

The crop having been completed in June, May, or even April. I allow 
tho canes to remain untouched until October. 1 then go through and cut 
out of each stool, and dose to the ground, all the canes likely to arrow 
of which there may be tw« or three in each stool, nor do I hesitate to 
sacrifice them, altho* they may be the best canes of the bunch, as I know 
that the young sprouts coming up, will more than compensate me for 
the loss. The canes cut out answer for plants to supply the failures irt- 
the same piece of canes, and were I planting other rand I should also us* 

li 2 
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the earth v* ith the hoe, to the depth of 5 inches, and draw* 
ing it out to oue end of the hole. Should more than 
fifteen days elapse before the plants are put in, the ground 
in the hole must be again broken up two inches deeper at 
the moment of planting. 

Upon the selection of the plants mueb of your success 
will depend. 

As to the kind of cane, but little attention has been paid 
to it here, and very few planters know the difference be- 
tween the Otaheite, Batavia, and Bourbon cane. There is 
certainly a prejudice against the Batavia or purple cane, 
and one still more determined against the Ribband cane, 
although it is supposed to be indigenous here. The former 
abounds with juice, but does not yield a proportionate, 
quantity of sugar; the latter is a hardy cane, to stand dry 
weather, but yields badly in respect of both juice and 
sugar ; whilst the Otaheite, which is distinguishable from 
the Bourbon, by its shorter joints, greater diameter, and 
the greenish tinge of the rind and juice, is that which is 
most generally cultivated. I prefer the latter as the best 
yielding, whether of canes in the field or sugar in the 
boiling house ; in the month of Maich, its yielding will 
seldom be less than 1 J lbs. to each gallon of juice, and it 
often gives as much as 1£ lbs. I should not care about 
eradicating any but the Ribband cane. I never, however, 
knew an instance of an effort made to change the kind • 
of cane grown upon any estate, as the existing syplem 
is to take the canes as they are found. In England, the 
modern farmer never sows his land with the seed raised 
upon the spot to be sown. And I have found great advan- 
tage by an occasional introduction of plants grown upon 
soil of a different description, although on the same estate. 
Thus I shift my plants from loam to clayey or gravelly soils, 
or vice versa. In Trinidad there is no necessity for 
choosing the kind of cane with reference to its standing 
dry weather or its furnishing fuel, as is the case in many of 
the old Islands, as a drought of sufficient severity to des- 
troy the grown cane has never been experienced. Young 

the tops of these canes for plants, rather than waste them. I repeat this 
course as often as there are symptoms of arrowing. 

By this means the sprouts and supply plants both receive a sufficiency 
of air and light, and grow vigorously, and when crop comes in, the field 
will be found in good condition, without having arrowed, and will be 
entirely free from rotten cane?. 
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lanls frequently suffer from dry weather, or rather, 1 
hould say, from injudicious planting. My experience has 
atisfied me, that if the ground be properly prepared, a 
foung cane selected for the plant, and proper protection 
'rom the sun and wind be given to it by a covering of 
earth in the manner 1 shall presently describe, the plant 
-will never fail, plant at what period of the year you may. 
Having commenced throwing down the forest in Octo- 
ber, it will be the beginning of February before the planting 
can be commenced, when, having broken up the earth in 
the cane holes and well separated it, and cut up the matting 
of roots which generally covers new land, tb6 plants should 
be put in the ground, although they will have to encounter 
the months of March, April, and perhaps all May, without 
a single fall of rain. 

The plants must be taken from a piece of plant canes not 
more than 8 to 1 months old, at which age they will be about 
8 feet long, and the whole of the cane may be safety used 
for plants. From one acre of such canes 1 have frequently 
planted 16 acres of land with 2 plants in each hole.* 

* Thick or Thin Planting, 

This question is still undecided by any general determination. In the 

East Indies they plant very thickly. Here, formerly the cane rows were 

3 feet apart, and the plants were pat in holes 2 feet apart, with 4 plants 

in each hole. Sometimes the canes were planted in a continuous ridge 

of four rows, each alternate row lying in a direction the reverse of its 

neighbour, and about 6 inches apart, forming, as they begun to grow, a 

sort of trellice work, thus. & S g , so that their roots, like the toes of 

the Chinese ladies, were doubled and turned over, under, and round each 

other, but were not allowed to run about for themselves. Now, an 

examination of young cane plants dug out of the ground at about three 

months old will satisfy any one—. 

1st. That the cane throws out its roots from every joint, and equally on 
all sides of it, except in that direction in which roots cannot thrive, 
and where it cannot find nourishment, viz., up into the air ; and thus the 
cane laid horizontally in the ground, with but a slight covering of earth, 
will throw out no roots on the upper surface ; but a cane planted upright 
in the soil will be found Xp throw out its roots equally in every direction, 
I therefore plant my canes very nearly equally distant in all directions. 
I, however, for the sake of economy in plough tillage, leave rather more 
room between the rows than between the plants, wherever the plough can 
be resorted to. 

I plant but single plants, although I sometimes place two, in the cane 
hole, bat these are no nearer to each other than to the cane plant in the 
hole next adjoining ; more plants are usually put in, and although this 
may increase the chance of some surviving. I consider it a waste of plants, 
and a <nere refuge from the probable effects of bad management, in using 
worthless plants or planting improperly, to plant thicker, as the simple 
plant will cover the ground as thickly as twenty, if the former be planted 
at proper distances ; and in the case of more numerous plants, there win 
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The plant should be 18 inches in length, two being puff 
into each hole. They should b« laid parallel with the. 
cane rows, and about 3 inches from the sides of the hole, 
which will be 2f inchss from the edge of the bed drain. 
This will leave the plants far enough from the nearest 
drain, to prevent the canes from throwing down the side of 
the drain, and from falling into it themselves. Each plant 
will be 2 feet from its fellow-plant in the same hole, and 
2 feet from the nearest plant in the next hole. The cane 
bed being 20 feet wide between the djains, will therefore 
give three cane rows to each bed. 

if the land be naturally dry or light* or if very dry 
weather prevail or be immediately expected, lay the plants 
nearly flat, and cover them with about 2 inches of mouldy 
but in wet weather and wet land, put the plant in nearly 
perpendicularly, and leave about one inch of the plant 
out of the ground. 

If rain should fall the cane will show its sprouts in- 
about a fortnight, btit it may take a week, a fortnight, or 
even three weeks more before the sprouts appear, should 
the weather be very dry. 

be a struggle for the possession of the soil, and the weakest will die. The 
quincunx position of ray plants favors this arrangement of giving 
every plant a fair space for its roots on all sides, and although it limits 
the application of the plough and cultivator to going through the plants 
in one direction, I still think there is an advantage gained over the system 
which admits of ploughing end weeding with the cultivator both ways. 
As to laying the cane with the eyes at the sides, it really matters very 
little. If one row of the eyes be perfectly under the cane, they will still 
grow and come up to the surface; each shoot striving to get out of the 
way of the other, and coming up to the light ns directly as possible, but 
spreading out from the parent cane so as to get room for its leaves. 

In planting it should be remembered, that there should be room for the 
leaves, and for light and air to reach these, the cane, and the soil. 
Colour indicates the action of the sun's rays, and wherever the green 
colour prevails, the juices of the plant are in activity, undergoing assimi- 
lation and depositing their carbon either as woody fibre or sugar, or both. 

The wind and sun should have access to the stems and the soil. The 
former will then mix with the carbonic acid Jthrown out by the plant in 
the night, and render it fit for being taken up again by it : the latter 
will produce the same effect by raising vapour from the ground, and both 
have a direct action upon the rind of the cane itself, as may be seen in 
the darkened green colour which the stalk takes shortly after stripping off 
the trasb. 

The action of air and light can be traced with ease, in every eane 
piece, simply by comparing the canes cut from the sides of the eane 
ranges, whe*-e they get the full benefit of the former, with the cane* 
cut from the centre of the same cane pieces, which are frequently quite 
green instead of yellow when ripe, and are of a straw colour instead or 
green before they are line, because the .light and air has been partially 
excl&dud. 
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This is the most delicate period of the whole life of the 
>lant ; the slightest disturbance of its young roots or 
>vergrowth of grass and weeds will destroy it ; and the 
planter should bear in mind that his plants, like his child- 
ren, if taken care of when young, will take care of them- 
selves when/it ft grown. 

By the end of five or six weeks after planting, the cane 

piece will require weeding, which must be done carefully 

"with the hoe. The land being quite fresh and new, there 

-will probably be more weeds than grass, but no great 

quantity of either. 

A little of the bank of the hole must now be broken into 
it to mould the first sprouts. 

A second weeding will be required in about one month 

after the first, for the plant must be kept perfectly clean. 

The third weeding will probably be necessary about 

two months from the second, when the banks should be 

perfectly leveled down. The cane will now be strong, 

and will have bunched, presenting probably from 20 to 30 

canes from each hole, each showing distinctly four or five 

joints above the soil. 

They may now remain until the dried leaves encumber 
the plants* which will be in about two months more, when 
the former should be stripped from the lower joints,* — an 
operation which the distance of the rows will much facili- 
tate. A second stripping must take place in about two 
months after the first, care being taken on all occasions, 
not to strip off any leaves not perfectly dry. 

This is the termination of the agricultural portion of the 
process of sugar making upon new forest land. 

Iu February or March of the ensuing year, the canes 
will be fit to cut ; and one of the principles of my planting 
will be developed and proved : the canes will not have 
arrowed. 



• Stripping or Trashing. 

Although in this Island we entertain no doubt about the propriety of 
stripping our canes, and I am of opinion that it is necessary, yet a differ- 
ence in the practice of the old Islands exists. Io some they strip fre- 
quently, as in Jamaica, whilst in St. Kitts and Nevis they never strip at 
all. In dry soils, where the canes are exposed to drying winds, I 
certainly should not disturb the canes, but in a humid climate, or where 
there is a retentive subsoil, I should do so with the object of admitting 
the son and air to the plant, so that the deposit of carbon as sugar may 
be accelerated, as I have always found to be the case. Wide cane row* 
allow of this operation being performed without injury to the cane. 
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As the process of cutting the canes, technically called 
" taking off crop," will be the same in old as in new land, 
in plants as in ratoons, I shall reserve my observations 
upon this operation for one of my subsequent chapters. 
1 must however add here a word upon subjects which seem 
to me most appropriate at this point. 

First, — I would never allow canes, however good* to 
give more than five crops, as I am convinced that whatever 
their bearing may be, it would be improved by breaking 
up the soil and renewing the plant. I would recommend 
shifting the cane rows into the ground which previously 
formed the spaces between the rows, and the drains ; the 
northern or southern row of each bed taking its place over 
the former drain to the north or south of the same bed, and 
the opposite drain of the same bed taking the place of the 
nearest cane row in the same direction. At the expiration 
of six years from throwing down the forest, (the period I 
have given for replanting,) all the wood of the original 
forest which had been left on ground, except large hard 
wood trees, will have disappeared and the plough will en* 
counter little which it cannot either cut through or turn out 
of the ground. 

The large trunks still remaining should be lopped and 
trimmed again, so as to draw out or burn as much as pos- 
sible, and what could not be, got rid of in this way or might 
be valuable, should be cross cut into such lengths as are 
usually required for mill or other work, and be moved on 
to the nearest intended cane rows ; for if they are left lying 
across three, four or more rows, they will stop the plough 
and cultivator to the extent of the whole of these rows, 
nor should they be left in the space between two .rows, 
which would have the same effect to the extent of that row, 
whilst, .when placed on the cane row itself, the tree could 
not by its bulk exclude a single cane stool more than would 
be excluded by the present plan of letting the tree fall where 
it lists — to lie where it falls. 

I would likewise recommend that the land should be 
eurveyed and a plan of the estate made, shewing the exact 
contents of each cane piece, in acres, so that the extent of 
the cultivation, and the future probable expenditure and pro- 
duce of any cane piece, may be correctly estimated ; by this 
means also contracts for digging, clearing cane traces, and 
every other kind of work depending on the surface of land 
may be made with precision, and much trouble and squab- 
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Wing may be avoided. I have known men of experience* 
and exercising more than ordinary judgment in the con- 
ducting of estates, so completely out in their calculation of 
the number of quarrees in a piece of hill and valley as to 
mistake If of a quarree for S quarrees. In one instance* 
the contractor who had cut off the canes previously upon the 
land, at an agreed price per quarree, insisted that the piece 
Cut contained from 3£ to 4 quarries, and refused his em- 
ployer's offer to take payment for it as 3 quarr&es, whilst it 
was ultimately settled by a surveyor at the quantity first 
stated. 

To avoid repetition, I have omitted to describe this pad* 
dock round the works, and at this time I shall only state 
that, for an estate making 200 hogsheads of sugar, the pad* 
dock should not exceed 16 acres* as, in addition to the 
other objects in view which will be described further 
On, the paddock is merely intended for the refershment 
of the stock* and not for their support ; and it is, in all 
cases, preferable to rely entirely upon stall feeding, of 
which I shall have to speak again. But if the land 
be really rich in vegetable mould, as well as new, it 
will not produce good pasturage for many years* unless 
the surface soil be burnt or well mixed or bovered with 
sand or grave] > and should these materials not be ob* 
tained, burning or paring off alone should be resorted to, 
so as to get rid of the vegetable surface soil* I have like* 
wise for the present deferred saying anything on manures, 
as the man who selects a piece of forest land in this colony 
that will require any other manure than the hoe during the 
first six years of cultivation, would receive no benefit from 
any instruction I could offer him. If, however, amongst 
land generally good, patches of poorer soil should be found 
conveniently situated, the large quantity of wood fuel 
which he will have at hand will enable him to save his 
megass to manure these patches ; and even if never put in 
the pen, this manure will be highly improving to the land. 



CHAP. V. 

Feeding Stock. 

Ill feeding, over- work, and bad treatment, is the fate of 
nine-tenths of the farming stock of this country. A large 
swampy pasture, without shelter of any kind, a few crook 

Kk 



258 

load* of cane top*, with (in crop time) some of the scorn* 
nring from the coppers, is their fare. If there now be a 
stable here and there, it is quite a modern invention, and 
with a few exceptions, it is nothing more than what it ia 
generally called " a pen" or a shed. Into this the food is 
cast. Cane tops by the bundle, the lion's share of which, 
in the general scramble, falls to the stongest, and even theft 
(themule's teeth being formed for nipping and tearing), find 
'feeding a troublesome operation. I am now speaking only 
of the average treatment, as at present the cane top cutter is 
much, but not generally used; Nor are oxen a bit better 
off. The lap of their powerful tongue finds no sufficient 
resistance in the loose cane, to enable them to break off a 
mouthful, but, like the mnle, each bite is only completed 
by tossing the head about, so as to tear the piece of food 
<offfy the jerk. 

All cane tops should be cut 24 hours before they wiH 
3>e required, and should be passed through a cane top 
cutter. 

Oats and oil cake are seldom mentioned in the expendi- 
ture ; yet it is no uncommon thing for these mules to 
perform 2Q miles a day during the whole period of crop, 
(say 3 months,) besides carting manure, fuel, and supplies 
out of crop. The consequence of this treatment is an 
extravagant mortality ; so extravagant, that in former times 
it was no surprizing thing to lose half, and sometimes nearly 
the whole stock of an estate annually. Of late years there 
is a little improvement, and the planter begins to fancy that 
it is cheaper to take care of his present stock, than to re- 
place it. Still, far too little attention is paid to the treat* 
meat of these animals, and too much reliance placed upon 
41 good pasture." Now, for my part- 1 put no trust in pas* 
ture for maintaining my stock in order. I hate them well 
stabled and well fed with chopped cane-tops, cut grass, 
and occasionally with oats and oil cake, and I keep a 
paddock for their amusement and refreshment. In 
crop time, I take care that they have abundance of water, 
that they are regularly " spelled," and their chafes and 
sores dressed every time they come out of harness. I 
feed them regularly, separate the weakly from the strong, 
and never leave them out of the stable at night; and 
whatever food it may cost, I always keep my stock up 
to good working condition. I find that each mule re- 
9 u ires about 1| puncheons of oats/ per annum, and 
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•acti ox, one puncheon of oil take. My mangers are never 
feft without a good supply of rock salt. By this method 1 
my loss,, upon an average of the several estates under my 
charge, does not exceed 3 per tent per annum. Besides- 
the saving of stock arid keeping them in good working, 
condition, another very great advantage is found in the 
tameuess produced by stall feeding. Oxen will not at first 
take oil cake ; but I have it made up with water and a 
little salt into stiff ball a, about as large as can b* clasped be- 
tween the hands, and slipping it into the mouth of the ox, 
Jr keep the lips slightly compressed or closed, until the ball 
is swallowed ; I have generally found that after three days 
feeding in this manner, the cattle will not only take it from* 
the hand or a- trough with great avidity, but will come to- 
me to look for it. I give six of these balls a day when 
working, and as many as 12 to any that have fallen into < 
very low condition; but I do not give oil cake conti- 
nually. 

Another point which ought to be attended to is, that the- 
animals should have time to digest their food. Mules and 
horses should have, at least, an hour and a half to rest 
after eating their morning meal, before being put to work ;; 
and oxen should have, at least, 3 hours in the middle of the 
day for eating and chewing the cud. A horse trough 
should be placed at some spot near the works directly in 
the route of the cane carts, which should be kept full of 
tepid water, so that the mules may drink every trip they 
make, which, unless the cartage be very short, they wilt 
do with great avidity. Where steam power is used, the 
warmth can easily be given to the water ; but where it is 
not, I would strongly advise a little exertion and arrange- 
ment to procure it. The refreshment this affords to the 
mutes is very obvious. The stable should be well closed^ 
to windward, so as to shelter the stock from the wind and: 
rain, and should be divided either lengthways* or across, so» 
that the weakly mules may be separated, or any too much 
heated to be trusted with green fodder, (which is then dan- 
gerous,) may be kept from it until cool. 
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CHAP. VI. 

ON. THE RE-CULTIVATION OF AN ABANDONED 
ESTATE. 

In treating of the cultivation of an abandoned estate, 
my object is to introduce my views upon the use of agri- 
cultural implements, manure, and other processes of culti- 
vation which could not generally be applied, and are not 
necessary in the culture of new land, rich in vegetable 
matter or humus, in addition to its subsoils of qarths. 

In undertaking this portion of my task, I presuppose the 
estate to have been long in cultivation, and to have been 
abandoned for three years at least, under the mistaken 
notion that the soil would no longer requite the tillage of 
it. 

In entering upon such an enterprise, the first step 
is to determine what amount of crop the mill and works 
can be made to take off, for upon their capabilities 
all the operations required in the carrying on a settled 
estate should be based. The next measure should be 
to examine the soil all over the estate, and determine 
what direction your cultivation must take, having regard 
first to the position of the works, and to the facilities for 
cartage to and from them, and having reference likewise to 
the use of the ploagh and harrow, and other mechanical 
substitutes for manual labour.* 

The next step must be to ascertain the state of the for- 
mer drainage, and to lay down a plan for the distribution of 
your future cultivation. Round the works should be re- 

* On the substitution of Implemented for Manvul Labor, 

It ib customary in Trinidad to give the field laborers their wcrk by 
tasks of rods measuring ten feet square. The number of these rods, to a 
task or one day's work, varies considerably, and from different causes: 
sometimes the planter, from his extreme want of hands, and to induce 
laborers to come to him, diminishes the extent of the task, whilst at other 
times, from the foul state- of his fields, he is obliged to submit to the 
same reduction. The following table shews the number of tasks of hoe- 
weeding of different dimensions, which a quarrel (the French measure 
commonly in use here containing 189,392 English square feet, or 3 l-5th 
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ttrved about sixteen acres, not for pasturage, but for the 
refreshment of Ftock, which will also serve to cut off the 
works from any fire which may happen to windward of the 
latter. The pasture must be permanently fenced in, as 
soon as you begin to work, or your laboring cattle must 
be confined to the stable, otherwise there will be great 
danger of their getting into the young canes. 

Having determined what land you will commence with, 
begin to brush it off in the month of September, so that it 
will be fit to burn off in October, and this done, correct the 
old main drains and traces, or lay out and open new ones ; 
the land will then be fit for ploughing. 

As different soils require different treatment, I will speak 
of the varieties seriatim. 



English acres) and an English acre respectively contain, and also the cost 
of the work at different rates of wages : 



Size of 
task in 
lodsof 
10 feet 
square. 


No. 

of square 

feet in a 

task. 


No 
of tasks 

in a 
quarree. 


No. 

of tasks 

in an 

acre. 


tlateof 

wages 

per 

task. 


Cost per 
quarrge. 


Cost per 
acre. 


6x6 


3,600 


38 


12j5 


$ cts. 

30 


S cts. 
11 70 


$ cts. 
3 63 


6x7 


4,200 


33* 


10$ 


i» 


9 96 


3 10 


7x7 


4,900 


28£ 


87 


99 


8 55 


2 64 


7x8 


5,600 


25 


7| 


• • 


7 50 


2 32 


6x6 


3,600 


38 


12To 


40 


15 20 


4 84 


6x7 


4,200 


33-J 


ioi 


#f 


13 28 


4 30 


7x7 


4,900 


28j 


8? 


i» 


11 40 


3 40 


7x8 


5,600 


25 


6 ! - 


n 


10 00 


3 10 


8x8 


6,400 


21| 


*> 


8 70 


2 72 


8x9 


7,200 


19J 


6| 


tt 


7 75 


2 66 


8x8 


6,400 


21| 


6 4 r 


50 


11 00 


3 30 


8x9 


7,200 


m 


6f 


>» 


9 62 


3 20 


8x10 


8.000 


m 


H 


99 


8 75 


2 75 


9x9 


8,100 


17* 


4,! 


•9 


8 60 


2 45 


9x10 


9,000 


15* 


4 


„ 1 7 75 


2 35 


10x10 


10,000 


14 


«£ 


,.7 00 


2 05 
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For light porous soils, of sandy loam, with a subsoil of 
sandy clay, — 

Turn up your laud well with the plough, drawn by a 
pair of well-trained horses,* making your furrow seven 
inches deep, (but not so deep, if it turn up the subsoil, 
which should not be touched unless the "land could after- 
wards remain untouched for a few months to pulverize,) 
leave it exposed to the weather for a week or ten day* 
to kill weeds, grass, and the roots of the brush. Then 
go through it once with a break harrow, and follow withr 
a light harrow, provided the weather be fair. 

To drain this land, which is supposed to be nearly 
flat, but to have a sufficient fall for field furrows, I 
would propose throwing it into rounded beds, thus* 

and to carry out this effectually, the ground must be levelled 

* Now that the introduction of the use of the plough, harrow, and 
cultivator has outlived the prejudices which so long prevented ite 
general adoption in the cultivation of the cane, it is advisable to place its 
economy in comparison with hoe -work more distinctly under view. I 
have found that one man and a horse with the light American plough 
will easily go through one acre of heavy weeding (say equal to that where 
the task in the foregoing table is taken'at 6 x 6), whilst three bands to- 
weed through the cane stools will finish the same work in the same period 
of time. The cost will stand thus : 

1 Ploughman $1 00 

1 Horse 75 

3 Hands at 30 cents 90 

$2 65 
which is 98 cents less than the cost of hoe-weeding. In the lightest 
weeding, such as that in which the task would be 10x10, throe acres may 
be cleared , in the same time, nsing the American six-tined cultivator 
instead of the plough, and doing the hand weeding by children at 25 
cents a day, or an expense of $ 1 75 cents. 

In ploughing, instead of holing with the hoe for planting, the cost of an, 
acre of stiff land may be stated comparatively as follows: 
With the Hoe. 

For five tasks of 250 holes, at 40 cents $ 2 00 

With the Plough. 
For one ploughman, half a day at $1 

per diem ...$0 50 

For two horses half a day at $1 50 cts. 75 
Harrowing with the Break Harow. 

One man } day at 50 cts 12} 

One boy { day at 30 cts 7 j~$l 45 

The advantage being in favor the plough $rj 55 

But, as in the case of the hoe, supposing the cane rows to be six feet 
apart, only \ of the land will be stirred up, instead of the whole ; the 
proper comparison is to do only the same amount of work with the 
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■off, so as to leave no hollows in it. Picket out the ground for 
the field furrows at a distance of one hundred and fifty, to 
two hundred feet, running a furrow north and south at 
every picket ; two more furrows on each side of the picket 
furrow ; two furrows being upon one bed and two upon the 
other. These five furrows will occupy about three feet in 
breadth. 

This done, take the levelling box and draw sufficient 
earth from the centre and side furrows, as will fill up all 
hollows in the two adjoining beds, and give them a slight 
fall from the centre of the bed into these field furrows. 

Then go over the three centre furrows again with the 
plough, turning the furrow slice to the right and left, and 
opening these futrows to the depth of fifteen or eighteen 
inches, and carrying off the earth as before, until the bottom 
of the drain is of the required depth. After this, brush 
off the drainings with your hoe or shovel, leaving them of 
such a gentle undulation that carts may be driven across 
them in any direction without the usual precaution of fill- 
ing them up. 

Then drill your land for cane rows at six feet apart, 
running the rows as nearly east and west as you can. 
This is more economically done with a double mould board 
plough ; the drill should be from five to seven inches deep, 
according to the subsoil and previous ploughing.* 

plough. The nearest approximation to this will be obtained by taking 
the cost of ploughing merely the four furrows necessary for receiving the 
plants, which will turn up half the surface of the land, leaving the " hint r * 
or space between the rows to be ploughed up afterwords. This will cost 
only half the sum above stated, or 72J cents ; or, allowing for running 
up and down two of these furrows with the plough, withont a mould 
board (as should be done) after the harrowing, the cost will not exceed 
80 cents, or one quarter that of hoeing. Where the ground is in good heart, 
the latter mode of ploughing may be resorted to with great economy, as 
the " hint" need not be touched until the canes get their second weeding, 
up to which period the young cane roots will have plenty of loose ground 
for them to spread in, and will not have reached fc the unploughed part of 
the soil. 

According to the table of laborer's task work, the weeding with the 
hoe would have required 12 tasks, which is the same as 12 hands, and for 
holing 4 tasks, or 4 hands. Instead of the 12 hands, which sometimes 
in this Colony money cannot command, we -have therefore in the plough 
and cultivator a substitute for 11 hands, one too which can always be 
kept at command, to be set to work at the very moment when it is 
needed. 

* Loudon, in his Dictionary of Agriculture, lays it down as an axiom, 
that •« land properly ploughed must be removed from its horizontal posi- 
tion, and twisted over to a certain angle, so that it may be left in that 
inclining state, one furrow leaning upon another, until the whole field be 
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¥he next step is to cart out your manure, and lay it lit 
your drills. If this should be stable manure, lay it in the 
drill to the depth of three inches, and cover it immediately 
with a sprinkling of earth,' of three to four inches, to keep 
the sun from it. One cart should supply three drills at the 
same time, and a boy following can cover up the manure 
from six or seven carts. 

The canes on the estates having been neglected fotf 
three years, will be found of no value as plants. The 
labour of hunting them out of the bushes, and the 
improbability of getting more than one plant (the top) 
from any cane, will not repay the trouble of gettiug 
them out ; and it will be more economical if there be an 
estate in the neighbourhood to purchase a piece of good 
young canes for plants. Your abandoned canes will give 
only old woody canes, and plants from these will die in 
dry weather ; and even in wet weather, although they may 
take root, they will throw up but very few shoots, and 
they wiTl very frequently fail under the most propitious 
season. 

Now put in your plants (a single plant of eighteen inches 
in length), each three feet from its neighbour, and plant 
through the manure down to the bottom of the drill, in a 
slanting direction, and parallel with your drill ; the earth 
already put upon your manure will be sufficient for 
the protection of the plant, if the latter be properly put in. 
As I propose, for the reasons before given, always planting 
in February or March in preference to the wet months, 
(most probably) the weather will be very dry for two 
months after planting ; but the careful selection of my 
plants and their proper protection by the manure and 
earth, and the coolness of the soil underneath, will secure 
their growth even in the driest weather : at least, I have 
tried it in several parts of the island, and never failed. 

This land having been worked for many years, and not 
properly tilled or manured, will most likely throw up an 
abundance of strong grass and weeds, and in about a month 
after planting, the first weeding should be given to the 
plants, but only in case the latter have begun to shew 

completely ploughed." He says, " The depth and width of farrow most 
approved of by farmers, and commonly found in the best ploughed fields, 
are in the proportion of two to three, so that the farrow should be one 
half wider at top than it is deep, thus when the depth is 4 inches, the 
width mast be 6 inches. 
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themselves well, is whatever delays the sprouting of the 
plant will keep down the weeds. In such land I exchange 
the hoe for the cultivator, and I give preference to the 
kind shewn by the Macoya estate in Tacarigua at the prize 
shew on the 1st January 1846. This cultivator is the 
invention of Mr. William Kernahan. It has a beam like a 
plough, with one wheel in front and a cross-bar behind the 
tines of cultivator set with a row of common harrow tines. 
Go up and down between each row once, which should be 
sufficient, (and is all that ought to be done then, as it 
would be dangerous as yet to weed between your plants; 
In a fortnight more, however, the plants should be gone 
through with a hoe. 

In a month more, return to them again with the culti- 

* vat or, and repeat this as often as may be necessary to keep 

the weeds quite down. I generally go through a piece of 

canes three times with the cultivator between each hoeing 

of the stools. 

Shortly after this, go through your plants with the light 
American plough to mould them up, which will leave a 
water furrow on each side of the cane row, at about a foot 
from the plant. 

As the weeds again shew themselves, follow up with the 
cultivator, but it must not be fully expanded, and go be- 
tween the plants with the hoe. If the weather be very 
wet at the time for going through the canes with the cul- 
tivator, I have always found it much better to turn the 
grass in with a light plough. 

The canes will now be thickening fastj and before they 
begin to spread and cross over from one row to the other* 
so as to expose them to injury by the cultivator, they must 
be gone through with a light plough, filling up the original 
water furrow and opening a new water furrow in the mid- 
dle of each " hint" or space between the cane rows, after 
which follows stripping off the cane trash as in new land. 

Stiff Soils. 

For stiff soils, with a retentive or impervious subsoil? 
four pair of good oxen with a boy, a driver and ploughs- 
man, will be required to a plough. 

The land should be untouched for two weeks after 
ploughing, when the furrows should be followed with the 
break harrow ; but very stiff land should be afterwards 1 

i/l 
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cross ploughed and again thoroughly harrowed, before 
drilling. The ground will now be fit for planting ; the 
rows being six feet and the stools four feet apart, omitting 
manure (to require which, after having lain so long in i al- 
low and having had such a stirring, would evince very 
great poverty of the land,) and plant as I have directed to 
be done in light soils. 

Hilly Land. 

The only real difference in the treatment of hilly land, 
from that of flat land, will be found in drainage and the 
smaller facility it affords for the use of agricultural imple- 
ments. Drains (which for hilly land in this island are not 
generally considered necessary) should be used, if merely 
to prevent the wash which takes place when the whole 
surface water of the face of a hill sweeps flown over the 
lower cultivation. It should be remembered, that the 
lowest ten feet of a hill whose hypotheneuse (or the length 
*ip it) should be fifty feet, will have more than forty times 
the water run over them than what will pass over the 
upper ten feet of it, and whilst the soil of the higher por- , 
tion of the hill will remain in its place, thai of the lowest 
:and most available portion will disappear. Drains should 
therefore be run across the face of the hill and not down 
it. Such is my reasoning, and although I have not yet 
done so, 1 intend shortly to carry it into effect. 

As to ploughing hilly land, I have seen very little land 
in cultivation in this island steeper than much I have seen 
under the plough in the mother-country. On such land 
the use of the cultivator will, however, be found to be 
more difficult, as this implement has a great tendency to 
creep down the hill and to injure the plants on the row 
helow it. The use of the culivator, therefore, must no* 
be attempted, unless you can command a very steady and 
experienced band for the stilts of it. The cane rows, 
likewise, should run across the face of the hill, even 
•should there be no drainage, as the quincunx position 
of the cane stools will intercept and break the velocity of 
the water running down the hill, and would be highly 
necessary were subsoil drainage to be used. 

For subsoil or tile drainage, I should run the drains 
right down the hill, because there is no fear of washing 
away soil, and it therefore matters not what velocity the 
descending water may acquire. 
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fn opening your cane holes in this kind of land., I would 7 
advise their being made ten inches deep. I would then 
tap a hole in the bottom of the cane hole, with a crow-bar or 
hardwood stake, to the depth of five inches. Into this drilled 
ho'e put about a handful of megass ashes, or charcoal if 
the former cannot be got. Cut your plant about six 
inches in length, put it into the hole upright, with the eyes 
of the cane looking up, or in their natui al position. Plant- 
ed in this manner, there will be no necessity for stable 
manure, as the affinity of the salts of the cane ash for 
moisture, and of the charcoal for hydrogen, carbonic acid, 
and all the gasses which nourish plants, will protect the 
young plant from dry weather and supply it with nourishment 
until it shoots. Leave the end of the plant half an inch 
above ground. I have tried this plan, not only upon stiff, 
but upon very light sandy soils, and have always found it- 
to succeed admirably, even in very dry weather, and when 
my neighbour's plants have suffered greatly. This mode 
of cultivation prevails in St. Kitts. One of its greatest ad- 
vantages will be found in the fact that the canes, however 
luxuriant, seldom lie on the ground, — being enabled by 
their depth of root to keep their erect position. At each* 
weeding, a little mould must be drawn down to the plant. 

"Stand-overs" or Double Winteringt 

So strong is the prejudice in this colony in favour of 
stand-overs, that I really fear I shall carry very few planters 
with me when I declare my conviction, not merely that it is- 
not advisable, but that it is an absolute absurdity when 
carried out, as is frequently done, to the extent of refusing; 
to cut off canes which are ripe and to stop sugar making, 
although the season be still propitious, merely in order 
that the manager may have canes fit for cutting at the 
Indian summer, or from his fearing to diminish the succeed- 
ing crop* In opposition to such extreme opinions, I offer 
only the common adage, that "a bird in the hand is worth 
two. in the bush." To parties who> without going quite so 
far, think it well "to have two crops on the ground/' I will- 
argue the point a little more at length. I would first re- 
mind them of the season 1846 and 1847, from the 10th of 
July of the former to the 10th February of the latter year.* 
They will recollect that, with very rare exceptions, not a< 

* And of the same period and seasons in 1847 and 1848.— Pub. 
l12 
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hogshead of sugar was made in this colony. Thus the first 
Object, an October crop, was entirely lost ; then let me 
ask them, in what condition they found their stand- overs 
in February ? Were not the cane pieces loaded with rotten 
cane ? Were they not obliged to cut nearly double and 
sometimes more than double the customary quantity of 
canes to make a hogshead of sugar, and were there not so 
large a mass of unripe sprouts and suckers amongst the 
former (thrown out by the mother canes or up from the 
roots), as to require from two thousand two hundred (2200) 
gallons to two thousand seven hundred (2700) gallons of 
juice for the hogshead of 38 inch truss, which the canes 
at an ordinary age would have produced from one thousand 
five hundred (1500) to one thousand seven hundred (1700) 
gallons, and was not the sugar of an inferior quality ? I 
know so far as concerns some pieces of canes which 
could not be got off on two or three of the estates with 
which I am connected, such was the case. In fact, upon 
examination, it will be found that the canes which were 
fit to cut in June, which I will call the mother cane, will 
be full of sprouts in August, whilst the mother cane 
itself, although it may possess sugar in the month of 
March following, will be scarcely any thing but woody 
fibre ; will be laid down from the wind acting upon the long 
leverage afforded by the sprouts thrown out by it ; will have 
taken root wherever it has touched or eveu approached the 
ground ; will be rotted by water, or covered with filth to 
such an extent, as will assuredly sour every batch of juice 
and render it very difficult to cleanse. But 1 have had my 
attention drawn to the young canes in existence at the 
period when the old ones should have been cut off. I admit 
that these are generally numerous. But why are they 
there ? Because the mother cane had stood beyond her 
term. The piece of canes had been cut in March or April 
of the preceding year (let us say 1845); but instead of 
being cut again in May or June, at the latest, they were com- 
pelled to yield precedence to the cane pieces cut off in Jan- 
uary or February of the same year, or probably in October 
or Noyeember of the year 1844. Who can then wonder 
that young and old canes of all ages should be mingled 
together, or that the planter, when he sees his cane rows 
impassable from the abundance of canes, fancies he has 
doubled his crop on that piece of cane, and forgets that 
half of them will be rotten, and that the sugar from the other 
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half will be of an inferior quality and be made at a heavy 
cost for labour and fuel ? 

But in proposing the abandonment of a long established 
practice, I shall no doubt have to contend with many 
prejudices, doubts and questions. 80 far as I can anti- 
cipate these, I will try to meet or answer them. The 
first question, I presume, will be, — In case the wet sea- 
son should set in by March or April, as sometimes it does, 
and the canes cannot be taken off the ground, what 
would you do with them ? In the first place, rather than 
throw my whole system into confusion, I would run my 
ehance of dry weather in October and grind them if 
possible, cutting down every cane, but carefully excluding 
from the mill all rotten, broken or injured canes ; I would 
make what sugar I could, and should have the same 
piece fit to cut at the end of 14 months — when they 
would come in at the beginning of the ensuing crop. If 
no crop weather should occur in October, I should pro- 
ceed with them in the manner mentioned in the note on 
*' arrowing" at page 251. 

Cvtting Canes. 

I next have to deal with cutting canes. Let your canes 
be fourteen months' old, unless early dry weather has 
ripened them sooner* then you may cut them at twelve or 
even ten months. At these ages you will rarely find rotten 
canes among them. Never be more than twenty-four 
hours in advance of your mill, when it can be avoided. In 
cutting your canes off, try to establish the system of cutting 
by the cord. To do this, you must either pay the cutter 
a higher price, or you will have to pay two hands to tie up 
the canes and carry them to the spot where they are to be 
corded. 

While crop is going on, have a gang apart from the 
crop gangs, to follow the cutters, and pare off, even with 
the ground, any stump of cane which niay be left standing. 
Having first relieved the stools of trash and loosened the 
earth round them, draw a slight sprinkling of the latter 
over the stool. If the trash be very heavy and the soil 
rich in vegetable matter (which is commonly known by its 
blackness and loose texture), burn off the trash. 

Iq old land which has been ploughed, you must next run 
a good deep furrow within 9 or 10 inches of each cane 
*ow, and at once cart and distribute the manure as formerly 
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mentioned ; but if manure be not required, I would pro*- ^ 
eeed at once turning in the eane trash into the ground with* 
the plough — throwing your furrow slices away from your 
eane stools, and thereby forming a slight bank over the 
centre and leaving a water furrow close to the canes. . 
The best plough 1 know of for this work, as it does not " 
choke so much as others* and requires but little attention i 
to keep it clear, is M Findlayson's improved Heath Plough- 
'• with the Goose neck/' some ef which are in the island. ^ 
This throws off and covers in* the trash at the same time,- <e 
but not always perfectly. The cane trash thus covered *} 
will be rotten in about two months ; in the mean time, go \ 
on with the cultivator and hoe, as in the plants — your' 
sprouts run little risk of disturbance. 

Ratoons-. 

In old land, my treatment of ratoons would Be to leave' 
none in the ground more than 5 years, and this system I 
would maintain by throwing out annually a certain quantity 
of land for replanting. I would avail myself of my top- 
plants until I had completed my task ; for although I have 
before stated that I prefer a piece of young canes to any,. 
I would not exclude the top plant of any sound cane no* 
exceeding eighteen months old. 



CHAP. VII. 

Present System of Cultivation. 

I am now bound to say something on the merits and 
defects of the present system of cultivation. What can I 
say in favour of it ? What can possibly be said in favour 
of any system carried on under the most disheartening of 
all circumstances connected with large operations ? The 
circumstance of a dearth of labouring hands, and being at 
the mercy of those whom you employ ! * 

Go two or three years back, and from the gate by which 
you entered upon an estate, (made most probably of poles 
thrust through holes in the gate posts.) up to the works, 
the negligence, filth and waste, the consequence of a want 
of labour, was everywhere visible. Around the works you 
wouldsee stagnant pools, whilst the broken machinery, cart 
wheels and old boilers lying about would be sufficient to set 
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\ip a dealer in old stores and old iron for life* Go inside of 
?he boiling house, and it is nine chances to one that the floor 
is of naked earth and covered with filth, and that 
you are told that the boilers don't boil well, or the fuel is 
wet from want of haitds to attend to it, or that the grinding 
has been stopped for a week from not being able to get 
some engineer or other to his business ; for the stint ot 
labouring hands is by no means confined entirely to the 
negro cultivator. Where nothing in the shape of labour 
can be commanded at the moment of being required, and 
where the whole amount of it to be procured is far short of 
what is wanted, surely nothing like order or perfection can 
be attained or expected. 

Still, this much may be truly stated in favor of our 
agricultural operations, that we have met our difficulties 
manfully. Step by step our legislative body have advanced 
to the assistance of the agriculturist: funds have been 
provided with no niggardly hand, nor have those gentle- 
men ever had to recall one act of theirs, from any dis* 
agreement amongst themselves or with the public, or from 
their taking up any rash or untenable position. Immi- 
gration paid for by the colonists, has nearly doubled our 
population, and a sensibly increased facility for procuring 
laboring hands has at last arrived. 

The steam engine here carries away the palm from all 
other motive powers for grinding canes, whilst the hoe, 
which, however, cannot be altogether dispensed with, is 
^disappearing before the plough, the harrow, and the culti- 
vator. But still, in respect of these implements of hus- 
bandry, we are much behind most of the Leeward Islands* 
both as to their introduction and in the application of thenn 
In the beauty and scientific cultivation of the soil, — in the 
neatness, solidity and cleanliness of their works, — in their 
care and rearing of stock — we fear we must also yield the 
palm to our neighbours. In our sugar, although vast 

Sprovements have been made, and are daily making, and 
hough the sugar from some properties here may \de 
with the best from any Island except Barbados, yet, on 
the whole, we are behind ihem all. Indeed, under our 
peculiar position as to population, it is owing to the natural 
fertility of our soil alone, that we make sugar at this day 
at all ; for had the lands of Trinidad required the tillage 
and manure given to the lands of the old Islands, the cul. 
tivation of three-fourths of the plantations must have been 
abandoned shortly after the emancipation of our slaves* 



272 

tt should likewise be remembered that, as compared 
with all the English and French Islands, and most other 
sugar-growing countries, Trinidad is but of modern date. 
No capital investe4 by father and son through the succes- 
sive generations of two or three centuries, in permanent 
works, such as bridges or cutting hills for roads, making 
wells, water- tanks or aqueducts, substantial buildings ca- 
pable of enduring through ages, is to be found on any 
sugar estate purchased in this colony. Every thing is 
comparatively new and temporary. Wood is the prevail- 
ing material used in our works and buildings* which pe- 
rish, and are renewed every few years ; the back wall of 
the boiling-house, or the setting of a steam engine, is, 
probably, all that would mark the site of our present sugar 
estates in twenty years hence, were the plantations to be 
now abandoned. 

In the size of our sugar properties we exceed all .the 
neighbouring colonies, except Demerara and Jamaica. 

In maintaining crops since the emancipation of the 
slaves, we have succeeded better than any of our neigh- 
bours, and we shall probably this year make the largest 
crop ever yet exported from our shores, amounting, per- 
haps, to thiity thousand (30,000) hogsheads of thirty- 
eight and forty inch truss. 

Agriculture as a science is still a novelty with us, 
timidly feeling its way. Its advances are, however, met 
with a cordiality that will soon encourage it to bolder 
steps, and our old " Rule-of-Thumb" practice will be no- 
longer relied on. 

CHAP. VIII. 
On Manures. 

Sir Humphrey Davy first, and more lately the celebrat- 
ed Liebig, have taught us that different species of plan^ 
require different kinds of manure ; that the woody fibre, 
the gum, starch, and sugar of plants, is supplied by car- 
bonic acid obtained from various sources, either directly 
by their leaves, or indirectly through their roots, by the 
action of the atmosphere upon the decaying vegetables 
around them ; that grain bearing plants require more 
ammonia and nitrogen than plants which do not produce 
grain ; and that large quantities of these gases are supplied 
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by the rain, which, falling through the atmosphere, absorbs 
and brings them with it. These philosophers have like- 
wise demonstrated that an analysis of the ashes of a plant 
will invariably shew the food it uses, and therefore the food 
or manure it requires. 

The cane is not a grain bearing plant, and thence it 
has been assumed that stable manure and animal matter, 
both of which produce hydrogen by their decay, are impro* 
a per for the cane, and some persons, in order to exclude 
» nitrogen, prefer paying an extravagant price for an artifi- 
\ cial manure, which they fancy Liebig has suggested to 
j them, but " a little learning is a dangerous thing." These 
4 persons do not observe that Liebig likewise shews that 
{ all plants have the power of rejecting such food as they do 
j not require, of taking it up and applying only a portion of 
it to their own use, and of rejecting the useless parts, or 
of converting them to some other form — such as turningam- 
raonia into nitric acid. Liebig shews what is besf, but he 
does not pretond to shew, that none but the best are of any 
use or injurious. Amongst those who follow this principle is 
one of the competitors for Lord Elgin's prize essay at Jamaica, 
a Mr. Wfcitehouse, who refuses animal manure altogether, 
relying upon the fact that the cane may be classed as forest 
cultivation, and therefore requires only a vegetable manure, 
which is likewise one of the dicta laid down by Liebig. 
In principle I perfectly coincide with Mr. Whitehouse, 
and the practice this gentleman recommends might be 
strongly backed by the mode of cultivating new or forest 
land adopted without exception in this Island. When the 
land is cleared and planted, it is quite certain that it will 
bear canes for many, many years, without the smallest 
application of manure. Why is this ? because the surface 
soil is entirely composed of decayed and decaying vegeta- 
ble matter ; and I would ask my brother planters, what 
would be the state of their lands if, instead of carrying off 
• and burning the megass, it was all annually returned to 
the fields to be ploughed in and rotted ? Do they think 
they would then require manure 1 Would they know what 
to do with their fields at the end of ten years, except to 
employ lime to dissolve the enormous amount of vegetable 
matter thus accumulated 1 The salts and earths of the 
cane would be continually restored to the soil, with such 
an addition of the organic parts of the cane annually as 
would probably end in requiring a mixture of clay and 
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sand as alteratives. I however use stable or pen manure 
wherever I can get it, with the cane ash, wood ash, and 
charcoal, although (except the ashes) all these manures are 
more fitted for the nourishment of grain bearing plants. 

The rule I adopt is to avoid extremes, and therefore in 
using stable manure, prefer combining as much vegetable 
matter with it as I can. 1 take care that it is not exposed* 
to be washed by the rain or dried and volatilized by the sun. 
I prefer it in the condition of " short" manure, just suffi- 
ciently rotted to break down easily, and I take as much 
•care to protect it in the field as out of it. 

1 build my stables so as to preserve the urine and the 
sweepings together, and rarely use it (except to cane 
pieces which I have not been able to throw out) after the 
-cane has been a month above ground. I have at times, 
"when fearing they would be too late for the crop, applied 
rguano, rotten fish, and charcoal, to force my young canes 
forward, and for this purpose I have fouud them very- 
beneficial. . The guano I mix with three times its bulk 
of ashes, applying about three ounces of guano to each 
cane stool. From charcoal, especially the coal of the 
fcamboo, and ashes I have raised exceedingly fine canes, 
and from the large portion of silica with which the latter 
is clothed, I am prepossessed in favor of it. I have found 
the canes raised under it very stiff, and not inclined 
to lie down. Gypsum I am inclined to approve of, but I 
would pulverize.it and mix it into a compost with stable 
manure, us it will take up the ammonia and prevent its 
flying off into the atmosphere. Liebig recommends that 
the floors of stables should be strewn with gypsum for this 
purpose. It abounds in this colony at St. Joseph's and 
Point Gourde, and on the neighbouring continent there is 
a mountain of it within sight of our shores and close to the 
sea. 



CHAP. IX. 

REMARKS ON THE PROCESS OF MANUFAC- 
TURING SUGAR. 

The manufacturing process may be considered as com- 
mencing with the cutting of the canes. This is generally* 
done by day-work, or by contractors who undertake to cut 
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By the acre. Both plans exhibit an error, or rather I~ 
should say the second method if adopted to avoid the 
trouble and difficulty of obtaining a fair measure of work 
by the first ; thus to avoid being cheated by his labor- 
ers, the planter allows a profit to be taken out of his 
pocket by an intermediate, a third party. This, as I have- 
said before, would be perfectly avoided by letting the cut- 
ters cord" their canes, and paying them by the cord. Each 
man would take care, that every cane he cut would be 
put into his measure of work ; and instead of the very large 
waste which now takes place in every cane piece,- instead of 
requiring constant watching and pushing, the labourers 
would- strive to get their tasks in this work, as in others, 
completed as early as possible : instead of canes being left 
under the trash or overlooked by the carters, it would be 
almost impossible for any to remain on the ground. The 
instruments with which the canes are cut in the old Islands 
is the bill ; here the cutlass only is used, and the bill 1st- 
entirely unknown. 

Seizing the cane with the left hand, the labourer cuts it 
(or should be made to do so,) close to the stool roots, then> 
dividing the cane into two or three lengths, and cutting off 
the leafy top of it, he suffers the pieces to fall on the 
ground, without more care as to their order than to see- 
that they are not in his own way. 

Behind the cutters there is sometimes to be seen a gang: 
of women, engaged in picking: up these canes, tying them* 
into bundles^ and throwing them into carts; 

These carts traverse the cane pieces, the drains, the 
newly cut cane stools, and canes, in all directions. They 
are drawn either by three mules, harnessed in every con- 
ceivable variety of fashion, or by two pair of oxen, yoked > 
by 'the horn, and thus are the canes carried to the mill.- 

A mule cart carries about 700 lbs., and a cart drawn by 
oxen about 1000 lbs- of canes each load : and it requires- 
about 9 of the former, and 6 of the latter cart !oads r to fur- 
nish enough juice, for one boiling or strike of 500 gallons* 

The canes on arriving at the mill> are thrown in pro- 
miscuous heaps on the ground, at distances from the milK 
varying from 10 to 50 feet. 

They are then taken up by attendant labourers, about 6» 
to 8 in number, and are carried to the mill — where they are 
thrown upon the feeding board, and ouc or two men thrust 
them into the revolving rollers of the mill. The cane is* 
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twice crushed or pressed between the mill rollers — coming' 
out of them flattened and broken up, whilst the liquor runs 
down into the mill bed and thence into a receiver, holding 
about as much juice as will fill the fust boiler called the 
" grand." " ... 

So far every thing seems to be plain sailing ; but now 
commences the necessity for skill : the debatable ground is 
likewise reached, but instead of rushing into the fight about 
* the nature of feculencies, the presence of acids or the 
carse of molasses, 1 prefer proceeding with the details and 
to treat of these subjects afterwards. 

The grinding goes on until this receiver is full (the juice 
passing generally through a coarse sieve to stop some por- 
tion of the dirt and particles of cane running down with 
it), when it is let down through another sieve into the boiler 
mentioned as the " grand." 

If the mill be moved by animals merely, it is immediate- 
ly tempered with quick lime, and the fire is lighted. Jn a 
period of time, varying from half an hour to an hour, a 
thick scum of a dirty smoky colour rises to the lop of the 
boiler, and which, when ready to begin to boil, is taken off 
with a copper scummer. The contents of this boiler are 
then baled by the means of ladles into the other four boilers, 
which, altogether, form the sett of coppers or ,boilers. 
These boilers are called the grand, the second, the third, 
the fourth, and the taichc; under the latter, the fire which 
perves the whole is made. 

In the case of steam engines, however, the receiver 
is again filled and distributed into the boilers before a 
fire is lighted under them. The fire is now urged with 
the greatest energy, and if the boilers are well hung, a 
very rapid evaporation goes on, throwing off the super- 
fluous water of the cane juice and evaporating the latter 
into a syrup. 

During this process, two or three men are incessantly 
employed scumming off the feculencies which rise upon 
the surface, taking off at the same lime a considera- 
ble quantity of the juice ; occasionally quick-lime is added, 
according as caprice or practice suggests, and at the 
end of about 5 to 7 hours the first cane juire is fit to be 
mn into the large wooden coolers, to be left to crystallize. 
These coolers are large shallow wooden trays about 15 inches 
in depth, and varying in size from 8 to 10 feet square, and 
the sttt are generally of sufficient capacity to hold the pro- 
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Ceeds of two days' boiling. Here, with an occasional 
stirring of the surface whilst the syrup is cooling, the 
process of granulating goes on, and at the end of 48 
houis the manufacture of the sugar is completed by "pot- 
ting." This process is merely the transfer of the sugar 
into hogsheads, set on end, with three or four stalks of 
the wild plantain, run down through holes in the bottom 
of the casks, to serve as drains in getting rid of the molas- 
ses potted with the sugar. The sugar is generally suffi- 
ciently cured in about 20 days, when the hogsheads, after 
being well filled and rammed, are headed up and got rid 
of, either by sale or shipment, and the planter's toil is at an 
end. 

Nothing could be more simple than the old times plan- 
ter's instructions to carry out this process. They might be 
summed up in these few words: — "Turn out the people 
'* at 3 o'clock in the morning, and keep the mill well sup- 
'• plied with canes \ keep up a good fire under the boilers ; 
" put in one, two, or three (as he may happen to fancy 
u the quantity required) calabashes of lime, and keep the 
u boilers wtll scummed." The result was the worst sugar 
made in the West Indies, but which, nevertheless, brought 
good prices. 

To characterize the whole system, we should say, its 
principal features were ignorance, carelessness, and filth ; 
but even, whilst thus depreciating the manufacture, we do 
not blame the planter, either of the past or present day. 
Thirty years ago, anything and everything in the shape of 
sugar, found a ready market, and yielded enormous profit. 
Even twenty years ago, sugar was made in this colony for 
sixty-five cents the 100 lbs., or rather less than one-fifth 
of its cost at present. I have seen a tabular statement 
which has been kept from the year 18S0 by a gentleman 
of this town, a good planter and close calculator, as well as 
a person of undoubted veracity, which shews the progres- 
sive rise of the cost of growing sugar, from the rate given, 
vp to five dollars (4s 2d stg. is one dollar), which cost it 
reached in 1843 ; since that year, however, it has been gra- 
dually diminishing to its present cost of about three dollars 
per 100 lbs. * not including interest of the money invested in 
thepurchaseof the property, or improvement of the buildings. 
With a low cost of production and a high price in returns, 
there was neither necessity nor inducement to the planter to 
improve or economize. He sent his sugars home to his 
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mortgagee, drew what money he required, and so long 
a? he could get everything he wanted, never discovered- 
that he was siuking his capital. True, he got heavily in- 
volved at last, because the markets fell and times* changed. 
Emancipation came, and labour became scanty and uncertain,, 
and the planter, being entirely unfitted for any change so- 
marked, sank under it — leaving his overwhelmed estates to* 
heirs without a penny,to seek assistance fromcapitalists with- 
outconfidence. These properties fell into the hands of the' 
first comer bold enough to purchase, but venturing only so- 
far as he thought the estate itself would pay for its purchase; 
The latter, equally with the former, was without capita* 
and without credit, could not attempt experiments or begin' 
improvements, and having bought with reference to the 
existing state of things, sometimes by dint of industry, he 
succeeded in carrying things on as he found them. 

It will not be difficult to point out the faults of the pre- 
sent mode of manufacture, nor to shew a remedy for some 
of them ; but when I reflect upon the competition which the 
West Indies have now to encounter, it brings me irresisti- 
bly to the conclusion that some method much more econo- 
mical, more efficient, and more prompt, must be devised to 
enable the planter to struggle with success against the odd* 
in favour of slave-cultivation. 

The first error appears in the state of the eanes supplied 
to the mill. Every cane that is found upon the sane piece 
is cut and brought in to the mill, indiscriminately. The 
worm or rat eaten ; the broken and rotten ; the cane destroy- 
ed by the borer; hollow and sour; the cane covered with 
roots, black with the earth upon which it has been lying for 
months, or with the mildew of the decaying trash upor* 
which it had rested ; the green cabbage of the top of the 
cane aud the withered leaf of the other joints, are all 
crammed indiscriminately into the rollers of the mrll. 
Thus instead of a stream of liquor resembling the original 
slightly opaque and yellowish grey or greenish hue of the 
pure cane juice, out runs a stream which, from its dirty 
earthy colour, has much the resemblance of hogwash. The 
juice passes in this dirty state into the receiver, and thence 
into the grand copper, and finally into the taiche with very 
little straining, and sometimes without any, so that ail this 
dirt is boiled up with the cane juice, and from which H is 
impossible to separate by scumming the quantity of sand 
or other ponderous matter in it, and the cleansing is there- 
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fora always badly conducted. This might be avoided by 
more care in the field, (especially if cording the canes be re- 
sorted to,) or even should the canes be in very bad condition, 
by picking out the bad canes and putting them apart to be 
ground for the distillery every day, after the work for the 
boiling house is finished. Much trouble in scumming, and 
a great deal of acidity would be thus avoided, and a better 
quality of sugar would be the result, without a particle of 
cane, good or bad, being lost. 

I think here 1 may as well glance at one of the moot 
points which just now attract the attentiou of our scien- 
tific men connected with sugar making. This is, whether 
Ihere is naturally a free acid in the cane juice. I am 
quite unfitted to determine the presence or absence of 
such an acid, but of this I am certain, that, whether 
obtained naturally or otherwise, there are very few coppers 
of liquor ground off in this island which will not exhibit 
a powerful action upon litmus paper, either immediately 
or in a very short time after it is expressed from the 
cane. Chemists fully recognize in the cane juice, as in 
. oil solutions of sugar, a great affinity for oxygen, or in plain 
terms, a tendency to turn acid. Some say this is to be 
traced within 20 minutes after extraction from the cane, and 
none with whose writings I am acquainted, will deny that 
it will have commenced before an hour can have expired. 
Now, it is never less than one hour, and not unfrequently 
two hours, after grinding the cane, that the first juice is 
tempered and exposed to fire. Therefore, although no 
free acid might be present, an acetous fermentation com- 
mences before it is possible under the present system to 
prevent it. That this tendency to acidity is accelerated by 
the condition of the canes as mentioned above, will be ad- 
mitted ; practice proves to me daily that it does augment 
the amount of it, and theory shews that it must do so. 
What matters it then, practically, whether an acid so 
doubtful as sometimes not to be exhitited by the litmus 
tea be present or not, whilst a powerful acid is clearly 
traced to be always present when the cane juice comes to 
be manufactured. 

When it is well established, that there is some other 
acid present which affects the manufacture of the sugar, it 
will be time enough for the planter to turn his attention to 
the /act and the means which may be recommended to 
counteract it ', in the meantime, I should advise him to deal 
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With that enemy, of whose presence he is fully con- 
vinced. 

A question much more to the point is, how to deal with 
the acid which he does ascertain to be present? 

The planter is aware that lime will counteract this acid 
to a certain extent ; but if by accident a day's cut- 
ting of canes is left on the ground until they turn sour, lie 
dare not apply sufficient lime for the purpose, — being well 
assured that his sugar would be much darkened and very 
difficult to granulate. He therefore resorts in such a case 
to a lye of potash or soda ; the ordinary lye is made by an 
infusion of the ashes from the stoke hole, (principally the 
ash of the cane,) to which the boilerman generally adds 
certain weeds of his own gathering : what many of the lat- 
ter are, I never could find out; but 1 have known them resort 
to the banana, plantain, lime juice, and salt, and it is quite 
certain that in some cases their infusion in hot water pro- 
duces a strong glutinous solution, which immediately 
brings a heavy scum to the surface of the liquor. 

The effect of the excess of lime which planters fear, is to 
render the albumen of the cane juice so soluble, that it will 
no longer coagulate under heat. It cannot therefore be 
separated from the juice, and must, tend to prevent crystal- 
lization and to increase the molasses. 
• Of the chemical effect of lime upon his cane liquor, the 
planter knows nothing, nor is it in my opinion at all neces- 
sary that he should. True, I admit most readily, that the 
planter who can unite *» science with practice" will find his 
advantage in his knowledge ; but his next neighbour may 
be quite as successful, if he merely has sense enough to 
see the analogy of his own position and follow the example 
of his more enlightened fellow labourer. 

Now, as to the use of lime in purifying cane juice, 
every man uses it ; but so far as I can ascertain, no man 
knows or understands its chemical agency. It is not used 
to counteract acid only, — 1st, because it is resorted to, 
when no acid is perceptible. — 2ndly, because when acid is 
present to a great excess, it is not relied upon. Its effects 
in separating the feculencies of the cane juice by precipita- 
ting them when the liquor is tempered cold, and bringing 
them to the surface when applied to heated liquor, are seen 
every day. It is resorted to, in order to assist granula- 
tion : but an excess of it is equally known to prevent crys- 
tallization, and to product molasses. 



Theii cdmes back the question, what is the action of 
lime? in what quantity is it to be used ? After some prac- 
tice and a great deal of study, I have come to the conclu- 
sion, that M. Dutrone's ideas upon the Subject as given by 
Mr. Porter, in his work " on the nature and properties of 
the sugar cane," are the most rational. He says, page 
149,-j.*' \\ fras been seen that alkalies enter into perfect 
'*• combination With the mucilage, they equally combine 
ls with the sweet and saccharine mucous juices which they 
** render more fluid. This property is the reason why al- 
•' kalies are used in boiling syrups of every kind ; for theii 
* the saccharine particles finding less obstacle iti uniting, 
•• crystalize better in proportion, as these juices are ren- 
l ' dered more fluid by their union with alkalis — the action 
■ f of which, aided by that df heat, having also a pernicious 
" effect upori the constituent principles of the essential 
*' salt (the sugar), decompose it and increase the proportion 
»' of molasses." 

As to the quantity of lime to fee used for clearing with 
certainty any given quantity of liquor, this cannot be laid 
down ; because the quantity varies with the season of the 
year, the age of the cane, and the nature of the soil upon 
which the cane is produced. At the estate upon which I 
am now writing, when I began the present crop, in Feb- 
ruary, when I asedasmu(ihas2|Ibs. to temper 600 gallons 
of juice, at but present, 4 ounces is found to be sufficient. I 
am now at the end of March, and am taking my canes off 
a hill ; but even now, if I- went into the hollows and vallies 
for the caries, I should certainly have to increase the quan- 
tity of lime. The sufficiency of the lime is to be ascer- 
tained by its results only, and on this point I have found the 
direction given by Mr. Cargill, of Jamaica, to be most 
satisfactory ; he says, — " the only test is, to take some Ji- 
*'* quor in a phial as soon as tempered, and watch its appear* 
*' ance. A separation of floculent particles will take place J 
• r and if the temper be insufficient, they will be of thin 
" consistency and hardly sink at all. If the temper be in 
" excess, these particles will be small, as if broken and 
" r pidly agitated as if boiling. The proper medium will 
4t be denoted by the particles assuming a regular form, and 
" subsiding regularly to the bottom. This subsidence 
" takes place as the liquor cools from boiling heat, and 
" thus the effect of the temper is to cause a final and chs* 
'* tiiical separation of the remain ng impurities which gra* 
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'' dually sink and allow the liquor to be drawn off perfect^ 
« clear." 

My own experience satisfies me that, in using our pre* 
sen* boilers, the most efficient means of cleansing the 
liquor is, by tempering cold in the receiver, by the use of 
clarifiers and by subsidence ; that ii* the first be used, the 
clarifier may be omitted, but if cold tempering be neglect* 
ed, both clarifier and subsidence acre indispensable, and 
that neither alone is sufficient In cold tempering, there 
must be two receivers to the mill. The tempering to the 
cold cane juice should be the same in quantity as the 
boilerman would use when tempering in his clarifier e* 
coppers, and should be added to the cane juice by degrees 
— as the receiver fills with juice. When the receiver is 
quite full, the cane juice should be roused up well to mix. 
the temper thoroughly, and then be allowed to remain half 
an hour to settle before it is run off into the clarifier, or the 
grand copper — if no tslarrfier be used. All the undissolved 
lime will be precipated and remain in the receiver, and a 
small quantity in addition will generally be necessary dur* 
ing tjie process of boiling ; but whatever quantity is re- 
quired, it should be applied in the shape of lime water % or 
fine cream of lime, and not as solid temper lime. I am aware 
that from the want of a sufficient elevation of the mill above 
the boiling house, the want of fall to the clarifier, thence to 
the vats, and from them to the boilers, it will often be 
difficult to carry this plan out, especially in the case of 
estates using cattle mills ; and to introduce both clarifiers 
and subsiding vats between the mill and the boilers for 
concentrating the syrup, unless pumping be resorted to 
for raising either the juice or the syrup, will be impos- 
sible ; but where a steam engine is used, a steam tight 
cistern to receive the clarified juice and lift it into the 
settling vats, or from the latter up into the boilers by 
steam press ure r is easily applied. 

All clarified cane juice should be left half an hour for 
subsiding after the fire under the clarifier has been damp- 
ed. In running off the lkuior from these clarifiers, if cold 
tempering has not been resorted to, I would pass it through 
two fine wire sieves, one of 70 and one of 100 meshes to 
the inch, as some of the sediment will find its way into the 
cock and perhaps a portion of the scum. To avoid the 
latter, the mouth of the pipe leading to the cock should not 
fee round— but oval, thus: o , and 1 reduced in its shortest 
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diameter lol| inches. As soon as the scum approaches 
the upper edge of the orifice the cock should be closed, 
and the remaining liquor which may be about 10 gallons 
should be run through the seive into a settling tub. This 
should be two and a half to three feet deep, and of small 
diameter, and should be fitted with one cock at 3 inches 
and another at 5 inches above the bottom, so that when 
the liquor is again settled it may be drawn off clear, instead 
of being run. off with the scum mi ngs as is now generally 
the case. 

I have tried this method of settling in the clarifiers, and 
having a single subsiding tub for the last runnings of the 
elarifiers, and am satisfied that in the course of the day's* 
work I have saved, at lea9t, 5 per cent of the clarified juice : 
the whole was beautifully clean, and one man could do all/ 
the scumming; 

In addition to clarifiers, I think the next greatest im- 
provement will be found in the double taiches, which, in 
using subsiding vats for all your syrup, are absolutely ne- 
cessary ; but even in the ordinary mode of making sugar, 
these will enable you to carry forward your liquor 
more quickly by doubling your power of concentration, 
and encreasing, to a considerable extent, the evaporation. 
m your last boiler. It will likewise enable you to strike 
when you please without interrupting the rest of the pro- 
cess. These double taiches consist merely in erecting 
another taiche of the same size and shape, by the side of 
the ordinary taiche ; hanging the former over a separate 
fire place, the flue running into the flue of the old boilers, 
the new fire place serving for the boilers (as the old 
did) whenever the old taiche is being emptied. 

I have omitted to notice in its proper order the general 
neglect to strain the cane juice properly before it reaches 
the clarifier, or grand copper, where no clarifier is used. 
On some estate, certainly one, of even two, strainers are 
now used to intercept the grosser portions of the impuri- 
ties ; but as much of the colour of the sugar is obtained by 
the mere action of heat (even in the clarifieis) in extract- 
ing colour from all colouring matter in the cane juice, 
as little of this as possible should be left in the cane 
juice, when it is first exposed to the fire. The cane 
juice from the clarifier generally exhibits the colour 
of sherry, — a colour not found in the original juice. 
Strainers may be used to any extent without any addi- 
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tional full for the juice, if they are only made vertical 
to filter sideways, instead of through the bottom. For 
this purpose I use between the mi 11 and receivers a box 
3 feet 6 inches long, 2 feet 6 inches in breadth, and 6 or 
8 inches deep. This is divide! by four peiforated zinc 
plates, or vertical seives of wire, stretched upon slight 
wooden frames which fall into grooves in the side of the 
box. The plates or seives gradually rise in fineness until 
the last, or rather the end* of the box is made of brass 
serving 80 meshes to the inch. The quantity of fecu- 
lencies which such a seWe will stop > I have found to be 
sufficient to keep one hand hard at work^to keep it clean- 
Its effects upon the cane juice is, however, very evident ia 
the subsequent scumming. 

In the boiling, the great error lies in the sacrifice of 
sugar made in the attempt to save fuel. Partly to this 
and partly to the supposed necessity of the ladle scumming, 
we owe the shape of our carron boilers and the method of 
hanging them in a row, so as to make one fire serve the 
whole., Now, supposing a sett of boilers to be five, and 
the " grand" to contain 600 gallons, it will require nearly 
three times this quantity to fill all the boilers ; and as fire 
cannot be lighted whilst any of the boilers remain empty r 
one of two great evils must be resorted to: the one is to 
commence "firing" with each boiler only half filled, or to 
allow the cane juice to remain without fire for three hours 
— which would sour and spoil it. To avoid the latter — 
the former method, nearly as great an evil, is adopted, and,. 
as a necessary consequence, charring of the cane juice 
begins at once, and is continned until the boilers are entirely 
filled. This is evident from the way in which the boilers 
are hung, and from the known fact that all inflamed or 
heated gases ascend until their course upwards is inter- 
rupted. 

The boilers are suspended merely by the flange or lip, 
so. as to allow the flame to reach as much of the surface of 
the boiler as possible. The ^ire leaves the bottom of th* 
boilers and encircles these upper surfaces which are above 
the level of the cane liquor, but are continually washed by 
the disturbance of the latter by the scummer. 

Thus burning begins even before boiling has takea 
place. By this means the feculencies of all kinds, and the 
sugar itself, is continually converted into colouring matter, 
and the solution of these matters uniting with the mucilage 
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and the juices of the cane which, at the time of cuttfn.gr, 
were undergoing the process, but had not reached the point 
of conversion into sugar or had passed it, in consequence 
of the cane having flowered (called arrowing) and were 
being reconverted into sap for the nourishment of its future 
offspiing — uniting with one or all of them, appears to me 
to involve a large portion of the sugar in a menstruum, 
which prevents the latter from granulating and produces 
the great proportion of molasses which is generally obtain- 
ed in this island. 

The loss of sugar occasioned by our present process is 
enormous. 

In grinding 100 lbs. of cane, I have found by experiment 
that the megass fresh from the mill weighs about 55 lbs., 
and as the woody fibre is known not to exceed 10 per cent 
of the cane, here is 45 lbs. of juice left in the cane, tor the 
55 lbs extracted, or nearly half the whole, 18 per cent of 
sugar contained in the Cane, is left in it. 

This is only the first loss, and if our planters could but 
secure the remaining 9 per cent, they might even now hold 
up their heads. Such, however, is far from the case ; the 
next loss, which is not exactly a total loss, where rum is 
made, is in the liquor carried oft* in scumming, and in the 
molasses.* 

* What is Molasses ? 

Upon this question, I have been roach struck by the following 
account, of some experiments of M. Osmin Hervy, related by M. Paul 
Daubree, the contriver and manager of one of the large central sugar 
manufactories established in the Island of Guadeloupe (where the 
experiments were made.) in • his work entitled " Question Coloniale au 
Point de Vue Industrie!" :— 

" Into 100 grammes (3 onnces and 67 grains) of expressed cane juice, 
mat king 108 density (12° Beaum6). we poured 50 grammes (I ounce, 4 
drachms and a half) of alcohol at 95°, which gave birth to a Oaky preci- 
pitate that was separated from the menstruum, by means of a very fine 
filter. The alcoholized liquor was then placed under a large pan contain- 
ing quick lime. After )5 days, the entire water and part or the alcohol 
bad disappeared ; the sugar, in the meantime, having deposited, on the 
inside of the capsule, in hard, brittle whitish crystals; its weight being 16 
grammes (4 drachms and II grains), the remaining alcohol (8 grammes 
or 2 drachms and 6 grains) was then poured off and being evaporated, 
deposited 2,2 grammes (about half a drachm) of a sweet, salt deliquescent 
matter: from this, ether separated a very small proportion of wax, whilst 
the remainder, very soluble in water, would not crystallize by any means, 
nor abandon to menstrua the sugar it retained. 

•• Direct treatment of fresh canes by alcohol, or evaporation in vacuo of 
the raw [jus brut] juice of canes, gave the same results, there never was a 
complete crystallization, but always a residue of a sweet salt matter, the 
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Evidence of the amount of the latter los* is accurately" 
obtained from the refiners who purchase our molasses. 
To every 1800 lbs. gross- of sugar potted in the boiling 
house, we obtain about 75 gallons of molasses, weighing 
&2&lbs., from which the refiner extracts 137 lbs. of refined- 
sugar, besides 320 lbs of coarse sugar and treacle, and 

weight of which corresponded' to the quantity el soluble sails contained m* 
the canes we analyzed. 

*' We accordingly believe we arewarranfed in declaring; 1st, that there v 
is bo preexisting uncrystallizable sugar in the sugar cane ; 2nd, that salts 
react on crystal I izable sugar, so as to produce molasses ; that their effect 
does not take place during vegetation, but is really consequent on the pro-* 
cess of manufacture; this could not be other wise, since the various materials- 
are separately and independently elaborated during the vital operation of- 
vegetation. 

" Saccharine juices invariably contain a greater or lesser pioportion of 
salts ; it is also well known that the common salt, by combining with cane 
sugar, gives birth to a deliquescent compound, which bears six parts of 
sugar to one part of common salt and remains in the mother-water, under 
the form of uncrystallizable syrup. However, chloride of sodium is not the 
only Bait which may combine with sugar and exercise a baneful jo&uence' 
on crystallization ; for. we have observed that a great many salts would also- 
prevent the crystallization of any concentrated syrup; The tfalogenous- 
salts (chlorides) may certainly be ranked the first ; but carbonates, both of 
potash and soda, react on sugar, even at the 'striking point,' and 
render the syrups highly coloured and nearly uncrystallizable; conse- 
quently, the mother waters of the juices of sugar canes and beets may- 
yield molasses, although these plants do not contain a single atom of it ; 
during vegetation. 

" Now let us remark that no liquor crystallizes, unless it leaves a* 
mother-water representing a saturated solution ; and we shall be enabled - 
to explain why M . Avequin has got so large a proportion of molasses or 
mother-waters of crystallized sugar, whilst M. Plagne. by causiog the 
mother-waters to crystallize three or four times, succeeded in obtaining a 
nearly complete crystallization of the whole sugai ; the formation of a 
very large proportion of molasses is likely inherent to the mode of pro- 
ceeding in the Colonics. 

•' The following practical fact is a strong illustration of what we now 
advance. Very fine clayed sugar is used to prepare ' royal sugar' : tho 
syrup which is brought to the concentrating point in vacuo, is perfectly 
colourless, and may be considered as almost a pure saccharine solution. 
However, 50 per cent, only of crystallized sugar is obtained, when such 
solution is caused to crystallize ; it is even impossible to obtain a larger 
proportion, unless a certain quantity of sugar be caramelized ; which 
proceeds, as observed by M. Dubtunfaut, from this circumstance, that 
one part of boiling water can dissolve no more than five parts of sugar, of 
which three parts only precipitate by cooling, whilst one part of cold water 
dissolves two parts of sugar ; this latter solution constitutes the mother- 
water (sirop d'egout). 

" By cooling, a solution of sugar saturated at boiling point, leaves ar 
mother-water, which is sometimes designated by the appellation of 
molasses, and is found really to consist of two parts of sugar and one part 
of water. However, it is well known that such molasses are far from 
being liquid or uncrystallizable syrup. We. mention this fact,- only to 
explain why Creoles who do not reboil their molasses, or at least, do so but 
very seldom, average their molasses at so large a proportion.' 1 
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&bout 1 75 lbs of refuse, so that of the 9 per cent extracted, 
he next loses 3 per cent in his curing house, — leaving him 
6 per cent which is again diminished on the passage home, 
and by subsequent storage, at least 1 per cent, and not more 
than 5 per cent or less than one-third of the sugar he 
'grows ever reaches the market in the shape of sugar. 

Beyond the suggestions I have made, I have only one 
more to offer, which is, to separate the manufacture from 
the cultivation, so thatimproved machinery and an improved 
system may be obtained by the application of capital in 
larger masses, and that operations may no longer be car- 
ried on in the present unscientific, stupid, and slovenly 
manner. 

The process of manufacturing sugar is far from compli- 
cated. It may be classed under the following heads : — 

1st, To extract all the juice from the cane ; 

2nd, To separate all impurities from the juice, at the 
earliest moment possible ; 

3rd, To evaporate the water of solution with which the 
sugar is mixed, as rapidly as possible ; 

4th, To granulate the sugar. 

What system should be adopted or machinery and uten- 
sils be employed as the best for those purposes, I will not 
Venture an opinion. The chemist, and civil engineer, must 
both be called in, to investigate the subject, and to suggest 
the appliances requisite to attain the desired end. A better 
mode of expressing the juice may be found : filters may 
be resorted to, to save the manual labour of scumming and 
to prevent or take out colour ; large fiat and shallow boil- 
ers may then be substituted for onr present' objectionable 
earron boilers, and steam or some other medium may be 
resorted to in boiling the juice, so as totally to avoid the 
burning of the sugar which now takes place ; but these 
methods can scarcely be economically applied to the old 
machinery without involving so thorough a change as would 
amount to a total destruction of that system and its ac- 
companying deformities. 
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CHAP. X. 

ON THE MANUFACTURE OF SUGAR BY 
STEAM. 

Having witnessed an experiment upon stetfm sugar 1 - 
boiling, made by Mr. Swift upon the Retrench Estate; 
South Naparima, in June last, with the view of ascertain- 
ing what economical data could be obtained, I have copied 
from the Trinidad Agricultural Reporter the report made 
by that gentleman upon the result of his labors, the cor- 
rectness of his tables of the expenditure of steam required 
haying, we are credibly informed, received the approval of 
several scientific men to whom the same have been sub* 
initted. The report says ? — 

" The apparatus used on the occasion referred to con- 
sisted of a steam boiler erected especially for the purpose, 
and doing no other duty. Its dimensions were 22 feet id 
length and 4 feet in diameter, being equal to that of a 
twelve horse low pressure engine. 

«' This boiler supplied steam to a ciarifier intended td 
hold 600 gallons of cane juice, an evaporator of the same 
shape and capacity, and a concentrator made to hold 200f 
gallons. These vessels are made of plank, lined with 
sheet copper, and have a double set of copper pipes of two 
inches diameter along the bottom, inside of each vessel., 
The whole of these tubes are connected with iron pipes of 
one inch diameter, intended to carry away the hot water 
produced by the condensation of the steam in the copper 
pipes before described. The hot water pipes lead down to 
a small steam tight reservoir, fitted with an escape valve 
loaded to 10 lbs. above the atmosphere. To this reservoir 
is attached a small forcing pump to drive the condensed 
water back into the boiler, and worked by steam supplied 
from it. 

•< To be fair towards the inventor of these steam chests^ 
we must premi-e that the steam boiler was not hung pre- 
cisely according to his directions. The cocks and joints of 
the steam service pipes were either defectively made or 
not properly put together, as the steam could not be en- 
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tirely shut off from either of the chests, nor were the JoitifsV 
excepting those of the copper tubes, perfectly, steam tight. 
Having said thus much, we will now detail the experiment. 

<• One of the a team valves of the boiler having been 
loaded to the mark of 45 lbs-, or, as we take it, (for we 
had no opportunity of ascertaining the fact,) to 30 lbs. above 
the atmosphere, which gives a temperature of 275.18 Fahr , 
the steam was forced up by firing until it blew off from the 
valve with freedom. It was then. let on to the clarifier, 
containing, for the experiment, only 250 gallons of cane 
juice. A reduction of the prersure of the steam, and con- 
sequently of its temperature, was immediately produced,' 
and the steam ceased to lift the valve of the boiler. The 
temperature of the cane juice rose within the first five 
minutes to 130 degrees. The cocks for discharging the 
condensed water down to the reservoir were then turned 
on, and the steam pump for forcing the water back into 
the boiler was set going. The steam by this time was 
again lifting the safety valve of the boiler, and after it had 
forced the condensed water out of the copper tubes in the 
clarifier, the temperature of the latter rose rapidly, and 
within the ensuing five minutes it reached 170 degrees* 
when the condensed water was again let off. The same 
result ensued at a third emptying of the condensed water, 
the quantity of the latter obtained in the given time of five 
minutes being considerable smaller at each discharge. At 
the expiration of 23 minutes, from the transmission of the 
steam to the clarifier, the cane liquor was declared to be fit 
to rack off} the thermometer indicating 205 degrees Fahr. 
The steam having been cut off, the cane juice was racked 
from the clarifier into the evaporator; 

iC At the end of an hour the liquor was run into the 
concentrator, with the view of adplying the revolving fan, 
and in 35 minutes the syrup was sufficiently concentrated; 
(shewing a temperature of 231 Fahr.,) and the strike wad 
taken off. 

" In making this experiment we used the clarifier, as it is 
commonly used, i. e., for the mere purpose of a racking 
copper, not allowing the liquor to boil in it, or to be scum- 
med. In racking off. the •ane liquor into the evaporator; 
the size and shape of the pipe leading from the clarifier to 
the evaporator, made it necessary to leave 50 gallons of 
liquor in the clarifier ; that is to sny, we could not draw 
off below half an inch above the upper edge of the mouth 
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of this pipe whhoui carrying down some of the floating 
scum, which in clarifying most not be broken or disturbed* 
Thus o$Jy 200 gallons reached the evaporator. 

• " The clarifier being cleansed, 250 gallons more cane 
juice was run into it, and the steam was let on to the ciari- 
fier and evaporator at the same time ; the temperature of 
the steam in the boiler became then so much reduced (not* 
withstanding the assitance of an additional fireman*) that 
the steam pressure sunk immediately and marked 30 lbs , 
and it was found impossible by the filing to keep the 
*team up so as to obtain a rapid evaporation. As soon as 
the second batch of cane liquor w%s fit to rack off, the 
steam was shut off from the clarifier. This being done, 
the steam pressure again reached 45 lbs., and the boiling 
in the evaporator became so rapid that it was very diffi- 
cult to keep the liquor from boiling over, notwithstanding 
the vessel held only one third of the quantity which it was 
intended to contain In one hour and a quarter the liquor 
was run into the granulator, and in 35 minutes more the 
«' strike" was taken off;, the whole operation occupying 
two hours and five minutes from the first admission of 
steam to the liquor. 

" Having heard that previous trials of the same set of 
steom chests had failed, we were prepared for a like re- 
sult ; but although the experiment would not warrant us in 
recommending the machinery as at present arranged, it 
went far from discouraging us in the views we hold, that 
steam boiling is far preferable to the ordinary mode of 
boiling by open pans in immediate contact with the fire, 
To the contrary, we consider the whole experiment as 
strong evidence of the correctness of previous calculations. 
By those we found that the quantity of water in the boiler, 
which must be evaporated, would be eqfual to the amount of 
water to be evaporated out of the cane juice, or, to use our 
former words, • for every 100 gallons of cane juice to be 
evaporated in an hour, the planter will require a steam 
boijer capable of converting 100 gallons of water into 
steam of 212" within the same time/ 

" The work performed by the steam during the experi- 
ment was as follows :— 

'• 1st. 250 gallons of juice at 80" was heated to 205° in 
the clarifier. 

" 2nd. 200 gallons were evapdrated down to 40 gallons, 
having an ultimate temperature of 231 Fah. 
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" 3rd. 250 gallons more of juice at 80" Fah. was raised 
to 205 in the clarifier. 

'* The steam required to perform this duty is shewn in. 
the following table, in which it is represented by the num* 
ber of gallons of water evaporated in the boiler : — 

1st — In the Clarifier* 

Galls. Water, 
250 gallons of cane juice at 80° raised 
to 205" required the evaporation or . 34 

2nd, — In the Evaporator. 

200 gallons at 205° evaporated down to 
40 gallons . , 160 > 

3rd. — In Clarifier the second time. 

250 gallons at 80° raised to 205 . . 34 

228 

" In the experiment, therefore, ths steam expended in two 
hours and five minutes was equal to that expended by a^ 
10-horse power boiler in the same time. 

*' It must be recollected that five-twelfths only of the quan- 
tity of cane juice, which in practice would have been 
admitted into the clarifier, vyithiu the time given, were used, 
and that in the regular process a much greater quantity of 
cane juice would have had to be under the action of the 
iteamjwithin the period of two hours. This will be under- 
stood by comparing. the two annexed Tables, — Table A 
representing the experimental, and Table B the ordinary 
process, with a mill capable of giving 600 gallons of liquor 
per hour. 

" Under the trial the cane juiee under the action of 
steam at any one time did not exceed 250 gallons, except 
for the 35 minutes occupied in clarifying the second batch 
of juice, whilst, had the steam chests been regularly at 
work taking off the crop, there would have been altogether 
1200 gallons of cane juice under the action of the steam 
during the second half hour, and so progressively through- 
out each day's work. 

" The Tables exhibit in form as well as in detail the 
progress of each batch of cane juice from the time of its 
going into the clarifier until it leaves the granulator ready 
for crystalization, 

oo2 
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"Table A likewise exhibits the quantity of water in th<e 
boiler which (according to the theory of evaporation be- 
fore explained by us) must have been converted into steam 
and condensed in its duty, to have amounted to 228 gallons, 
a trifle less than would be evaporated by what is called a 
ten-horse steam engine boiler in two hours. The second 
Table shews that in practice, w here the whole of the three 
chests would be kept going together, not less tha$ 1076 
gallons of water, converted into steam of 212°, would have 
to be furnished within the period of time, and including a 
12-horse boiler for the mill, with a small allowance for 
waste, would require 60-hprse steam boiler. This is shewn 
by dividing the gallon of water by the time and the product 
by 11| (say 12) for the number of gallons evaporated by a 
steam engine per horse per hour. 

" It is not, we presume, necessary for us here to dilate 
upon the advantages of steam boiling, but the trial proved 
that one great desideratum could be attained by the steam 
chests, even in their present form. This is the evapora- 
tion of 100 gallons of water per hour by one chest, whilst in 
the ordinary mode of boiling, four coppers would only 
execute about the same work in the same time. The value 
of this advantage can scarcely be estimated ; but it may be 
fully comprehended by reflecting that, as the power of 
machinery for grinding canes can be multiplied to any 
extent, it could be made to keep pace with the most rapid 
evaporation, and by thus shortening the duration of the 
manufacturing process^ the cropping might be limited to 
that portion of the season at which the cane, from the 
richness of its juice, is most productive, and, at the same 
time, most economically manufactured. 

" To return, however, to the question of steam boiling 
generally, we should say that, to apply it properly to the 
making of sugar — 

" 1st — The cane liquor must be previously so thorough- 
ly cleansed, as not to require scumming, the latter opera- 
lion being incompatible with such rapid evaporation as 
may otherwise be obtained ; 

" 2nd — The evaporator should have large heating and 
cooling surfaces, and small depth.. For 600 gallons we 
should say that the area of the surface should be 100 
square feet, the depth of the liquor not more than 1 foot 
above the steam pipes, and the depth of the chest 30 inches. 
Jn this the whole process might be completed, as there js 
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no actual necessity for the use of a third chest ; but as it 
would expedite the admission of fresh liquor to the evapo- 
rator, it might be retained ; 

"3rdly — A concentrator, to hold one third of the con- 
** n «r£[ ihe eva P or *tor, and to have one third of its area; 

* 1 he results would be better sugar, in larger quantities. 
*nd more cheaply made." 



294 



A 




Table of the Expenditure of Steam 


Process of the Experiment with 250 Gallons of 


at 212° in each Chest during the 


Gane Juice. 


time given (shewn in Galls, of 




Water evaporated in Steam Boiler) 


Time in 


Gallons of Juice 


Gals.ol 
Syrup 


I Total No 
of Galls. 


! Steam Expend 


Total. 




%i 


2 

.5 |.J 




- 




. »* 


*8 


« 
§£ 


periods of 
20 m. 


.si 

at 


c 8 « 

"" c « 


turned 
into 


of Juice! eg 
under J-S g 


■ 1 


c 


a 


Remarks. 




5 


> 


o £ 

o 4 - 


Cooler 


Steam. ^ 


W 


o 


►4 


w° 




1st period 










25° 


250 








250 34 






34 




b express- 


2d period 










} 










es the No. 


20° 


250 | 200 






450 34 


32 




66 


> 32 of gallons 


3d period 




\_ b9S 






\ 








lof juice 


20° 










168 


32 




32 


32, evaporated 


4th per'd 










< 








lin the time 


20° 




j -=104 


= 104 




136 


32 




32 


32 given. 


5th per'd 


1 








j 












20° 


I 




— b64 




104 




32 


32 


32 




6th per'd 


f 








j 












20° 


J 




= 40 


4C 


72 




32 


32 


32 














1 






228 160 




B 


Table shewing the process of boiling as it! Table of Expenditure of Steam at 212° in 
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Notb.— These calculations are in no way affected by the fact of the steam in the Boiler 
having been raised to 275©, because the difference of temperature is due merely to ita 
being unable to escape, as it is generated until by its accumulation it has obtained sufficient 
force to overcome a resistance of 45 lbs. beyond the atmospheric pressure. 
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Ammonia, its origin, 8 — its uses, 120. 

Acid, fermentation, 81 —test of presence, 83. 

Alum, aseof in clarifying, 80. 

Alkalies, excess of, how proved, 83, 94. 

Animal charcoal, its uses, 219. 

Arrowing, 257. 

Abandoned estate, recurvation of, 260. 

B 

Burning land, 26, 47, 244. 

Burning cane fields, 175. 

Boilers, M. Pequen's, 76— cast iron, compared with copper, 84— defective 

form of, 285 
Beet-root Sugar, method of making, 78. 
Bascule t&che, its use, 83. 
Brush land, clearing of, 261. 



Carbonic acid, its decomposition, 8— assimilation, 8 — forms sugar and 

starch, 8. 
Cattle, horned, 17— breeding of, 18. 
Cane tops, as fodder, 258. 
Crop season, 18. 
Cultivator, or horse-hoe, 26, 67— Kernahan's, 265— when to be used in 

light soils, 265. 
Canes, kinds of, 252— choice of kinds, 252, 

„ age for cutting, 18, 269— standover, 19— cutting of, 19, 256, 269— 
proper mode of cutting, 269— carting and crooking of, 19. 

,, suggestions on the cultivation of, 66. 

«, rows, width of, for cultivator, 67, 251. 

„ distances of rows in old and new lands, 67. 

„ cutting off, 177. 

, f supplying, 178, • 

„ cropping, 256. 

„ cording, 269, 

„ „ reasons for, 275. 

„ treatment of stools alter cutting, 269>. 
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Cane pieces, danger of large, 71 . 

Cane plants, choice of, 253. 

tattle, carts, 275. 

Cultivation, false estimates of extent of, 72— estimate of expense of, 87- 

rnerits and defects of present, 270. 
Clarifiers, kinds of, 70— varioas modes of hanging and using, 75, 285- 

Raphneau's, 75— steafta, 83. 
Clarification, 76, 207. 
Charcoal as manure, 274. 
Concentration, 77, 212. 
porn with canes, T80. 
Cargill's, Mr., plan of sugar boiling, 78. 
Crystallization, 215. 

Cane sugar, analysis of, by P^ligot, Casa seca, 79, 90. 
Cane holes, proponed size of, arrangement of, 252. 
Cane juice, acid in, 30— formation of acid, 80, 279— effect of, 280*. 
Cleanliness in manufacture, necessity for, 81. 

Crop, proceedings after, 269— manuring in, 269— ploughing after, 219'. 
Central factories, advantages of, 85. 
Cane killer, 95. 
Carbon, its sources, 3, 11^— appropriation of, by the cane, 116. 



Drainage, 26,36, 144 to 151, 245, 261— drains, covered*, 40-thornugh* 
66— size of drains, 246— subsoil, 246-subsoil on hilly land, 26o* ' 
Derosme and Cailiea' process, 216. 



Fodder, its effects oh stable manures, 56— quantity for annual cultivation' 

of, 58, 63. 
Filters, vertical recommended, 284. 
Filtration, 82, 205. 
Forests, mode of clearing, 241, 243. 
Field Furrows, 262. 
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Gypsum, 51, 274. 
Guano. 60, 274. - 

Guinea Grass, cultivation of, 64. 
Grass, Para, 64. 



Heat necessary to plants, 7. 

Hoe, the..2& 

Harrow necessary to the plough, 26— its action and effects on different 

soils. 
Hydrogen, its sources, 119. 
Hilly Land* treatment cf, 266— drainage on, 266— ploughing of 266— 

horse-hoe on, 266— holing on, 267— planting on 267. ' 

I. 

Irrigation, 45. v 

Inorganic elements of vegetables, 109*. 
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jLight, iti Action on plants, 8. 

Land, clearing of, 14— levelling of by plough, 263. 

Lime as temper, 280. 

Lime as manure, 51— as defecator, 80— Uses of, 194 to 204— Dutrone** 

opioioo of, 281 — Carg ill's practice aB to use of, 281. 
Litter for Animals, 68. 
Life Stock, pasturage necessary for, "81— as a source of manure, 69— 

protection of, 62— feeding of, 257, 259— stabling for, 258, 259. 
Lime Juice as defecator, 80. 
Labor, manual and implemental compared, 260. 



Moisture necessary to plants, 8. 

Manures, present mode of applying, 16, 154 to 167— opinions upon, 1&3-* 
cost of manuring, 17, 61— increased return from. 17— mode of pre- 
paring, 53— mode of applying, 58, 264, 269— proper time for apply- 
ing, 59— quantity per acre, 60— classification and analysis of, 15 1, 
154— uses of on. in general, 272— proper for the cane, 1273. 

Mills, wind, steam, and water, 20. 

Marl, 51. 

Molasses, nature of, 80— formation of, 80— separation of, 215— opinion 
. of French savants upon, 285. 

Mole Carta, weight of canes Carried by, 275. 

Montjus, 282. 

O. 

Organic substances in vegetables, 107— elements of, 108. 
Oxygen, its sources and appropriation by the cane, 1 If, 

P. 

Planting Canes, present mode of, 1&— seasons for, 15, 68, 243, 253— 
distances adopted for, 169— mode of> proposed, 250— thick or thin, 
opinions on, 253— in dry weather, 254, 264— on billy land, 266. 

Plant-canes, which best, 68 — age of, 253 — number of required for an acre, 
253— size of, 254, 264— relative position of, 254. 

Pasturage, quantity pet-bead of stock, 17, 257, 26— for an estate of 290 
quarrees, 261. 

Ploughing, object and effbcts of, time for, and depth of, 26, 66— coat of> 
36. 262— partial ploughing, 67— heavy, 68, 265— origin and history, 
138 to 145-in light soils, 262. 

Ploughs, kinds of, 68. 

Potash, its use in sugar making, 280. 

Pequeurs' boiler and apparatus, 77. 

R. 

Roads en estate, 247— errors in making, 247 -method of making, 248— 

'over swamps, 248— over hills, 249. 
Hail roads, 260. 

Raphneao'a mode of clarifying, 76. 
Receivers, position of, 81— form of, 83. 
Ratooning, 256, 270. 
Remarks on the process of manufacturing Sugar, 274. 
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-Soils, division and components of, 4, 5 — virgin, cause of fertilily of in* 
flaences affecting, 5, 6— should be permeable, 6— qualities necessary 
in restoration of salts to. 9— what are the best, 9— most aaited to the 
cane, 10— classes of, in Trinidad, 26— admixture of, 50. 

Salts, alkaline, necessary to vegetation, 9— preference in plants for parti, 
cnlar kinds of, most be restored to soils, 9— the effect of ploughing 
upon, 9. 

Stock, live, care of, 184 to 192. 

Supplying, 16, 69, 71, 178— in Porto Rico, Venzuela. 71. 

Stable dang, its preparation, 17— Stable, plan of, $7, 

Salt, common, a roan a re, 52. 

JSpgar cane, its origin, 10 . . description of, 10. .flowering or arrowing, rG... 
.maturity of, 10.. yielding of, 10.. introduction into Trinidad, 10.. 
propagation of, 10.. cultivation of, in Trinidad, 14.. analysis of, 91, 
126, 127, 128, 129.. cultivation of, in Java and other foreign coun- 
tries, and comparison with Trinidad. 2 i. .improved methods and im- 
plements for cultivating, 26 . .development of, 89 . . its economy, 123. 

Scumming, 20. 

Standovers, 69, 267.. injudicious, 267. .canes, 16, 181 to 184, 255. 

.Sugar, manufacture of, 74.. present mode of, 193.. value of improved 
quality, 74. .composition of, 125. .stages of? 204. .patents for making, 
216. .cost of making 277. 

Sugar, loss of, by present mode of making, 285*. suggestions for the im. 
provement of, 287. 

Steam, sugar boiling, experiments on, 287 . • table of expenditure of, en 
boiling sugar, 289. .economy in use of, 290. 

.Saccharine in Cane, 87. 

Surveying Cane pieces recommended, 256. 

Subsidence, 76, 207, 282. 

rSngar Works, position of, 242. 

Spouting, formation of, 82 

.Settling Tub, 283. 

Strainers, 82, 283. 

:Saccharometer, its use, 84: 



Tempering. 20, 76. 208— cold. 282. 

Trash, hauling of, 68— interference with ploughing, 1-76— remedy for, 177 

Trashing. 69.' 

Taichcs, double, 283. 

Tillage, effects of, 70. 

Test papers, their use* 88. 

Thermometers, their use in sugar-boiling, 83. 

Timber, effects. of Moon upon, 243— suited to' out of doors work, £43. 



Viscous fermentation, 81, 92* 



Water, its aetion, 6— decomposition, 8. 

Weeding of Canes, first, second, and third, 16, 69, 253, 26 i— table of 
task*, 261— cost of per quarree aad per acre, 261. 
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